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and chang made to the Draft Environmental Impact Statement / Lake Management Plan that was released

to the public in April 2002. This final document is provided in two volumes.
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in blue. The exception to this is headings; both original and new headings are shown in black.

Volume 2 contains the public comments on the Drafi Environmental Impact Statement and the responses

to public comments prepared by the National Park Service (NPS) interdisciplinary planning team and the

NPS contractor.
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UNITED STATES DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE

FINAL ENVIRONMENTAL IMPACT STATEMENT
LAKE MANAGEMENT PLAN

LAKE MEAD NATIONAL RECREATION AREA
Clark County, Nevada, and Mohave County, Arizona

Lead Agency: Department of the Interior, National Park Service, Pacific West Region

This Final Environmental Impact Statement / Lake Management Plan tiers from the 1986 Final Environmental
Impact Statement / General Management Plan and proposes additional management of recreational use for the
waters of Lake Mead National Recreation Area. This plan describes four alternatives for managing the recreation
area, including the management of personal watercraft, that would protect the resources and values of the park
while offering recreational opportunities as provided for in the park’s enabling legislation, purpose, mission, and
goals. Each alternative represents a different mix of recreational opportunity zoning and associated carrying
capacity, resulting in four alternatives that emphasize different recreational experiences and management
strategies.

Alternative A, the no-action alternative, proposes to continue management under the direction of the current
General Management Plan. Park managers would manage increasing use without providing a spectrum of
recreational settings and a diversity of recreational activities. Improvements would be made only on an as-
needed basis as funding becomes available. No rule would be developed for the continued use of personal
watercraft in the recreation area, and personal watercraft would be prohibited. Required improvements for safety,
facilities, conflict resolution, sanitation, litter, and resource preservation would be undertaken without a
coordinated strategy and funding initiative. Alternative B would provide for the most primitive recreational
opportunities for visitors. Compared with the other alternatives, greater limitations would be placed on
motorized water recreation. All vessels powered with carbureted two-stroke engines, including personal
watercraft, would be banned from the recreation area one year from the finalization of this plan. Vessels,
including personal watercraft, using four-stroke or direct-injection two-stroke engines would not be affected.
New facility development would be limited compared with the other alternatives. Restoring the natural shoreline
areas is emphasized. Under alternative C, the modified preferred alternative, 5% of the park waters would be
managed for semiprimitve or primitive use, and boating activities would be authorized to increase. Two-stroke
engines would be allowed on the waters, but would be required to be in compliance with the 2006 Environmental
Protection Agency emission standards within 10 years of the approval of this alternative or by the year 2012.
Specific actions to address personal watercraft use, shoreline and boating conflicts, and litter and sanitation
issues are included under this alternative. Alternative D, the baseline alternative, emphasizes growth with a
corresponding reduction in the variety of recreational opportunities on the lakes. The waters of the recreation
area would be managed for concentrated use with a greater percentage designated as urban park under the
recreational opportunity spectrum, and no areas would be designated as primitive or semiprimitive. Personal
watercraft use would be authorized in all waters of the recreation area. Marina and boat launching facilities could
be increased, and shoreline restoration would be limited.

The potential environmental consequences of the actions are addressed under each alternative including impacts
on natural resources, cultural resources, visitor experience, socioeconomic resources, and park operations.

Superintendent

Lake Mead National Recreation Area
601 Nevada Way

Boulder City, Nevada 89005

For further information about this document, write the above address or call (702) 293-8986.



EXECUTIVE SUMMARY
FINAL ENVIRONMENTAL IMPACT STATEMENT
FOR THE LAKE MEAD NATIONAL RECREATION AREA
LAKE MANAGEMENT PLAN

DECEMBER 2002

PROPOSED ACTION

This Final Environmental Impact Statement / Lake
Management Plan analyzes the impacts of several
different alternatives for the long-term management
of Lakes Mead and Mohave, the associated shoreline,
and development areas within Lake Mead National
Recreation Area to ensure the protection of park
resources while allowing a range of recreational
opportunities to support visitor needs.

PROJECT LOCATION

The analysis area is the lake and associated shoreline
environment of Lake Mead National Recreation
Area. At full pool, Lake Mead has a surface area of
157,900 acres with over 700 miles of shoreline, and
Lake Mohave has a surface area of 28,260 acres and
150 miles of shoreline. Portions of the recreation
area, including a 300-foot zone around the shoreline
of both lakes, are jointly administered by the National
Park Service (NPS) for recreation and resource
protection and by the Bureau of Reclamation for
project purposes and security areas at and around
Hoover and Davis Dams. The Bureau of Reclamation
manages the lake levels of both lakes. On Lake
Mohave, there is an annual 15-foot water fluctuation
zone between the lake elevations of 630 and 645 feet
above mean sea level. On Lake Mead, the water
fluctuation can be much more significant. Between
1992 and 2002 water levels fluctuated between 1,154
and 1,215 feet above mean sea level.

Lake Mead has four large subbasins, including
Boulder, Virgin, Temple, and Gregg’s Basin. Four
narrow canyons, Black, Boulder, Virgin, and Iceberg,
are located between these basins. The shoreline area
includes several large bays, including Grand Wash,
Las Vegas, and Bonelli.

FINAL ENVIRONMENTAL IMPACT STATEMENT

NEED FOR ACTION

In 1986 the Lake Mead National Recreation Area
General Management Plan and Final Environmental
Impact Statement established land-based
management zones and strategies for meeting the
goals and general purposes of the recreation area.
Since that time, management issues have surfaced
that have not been adequately addressed or resolved
in previous planning efforts. These issues relate to the
increase in recreational use of the lakes, visitor
conflicts and safety, potential impacts on park
resources from water-related recreation, and personal
watercraft use.

In 1992 park managers determined that the
development of a lake management plan was
necessary to address issues surfacing from increased
visitation to Lakes Mead and Mohave. The planning
effort was formally initiated in May 1993 when a
notice of intent to prepare a lake management plan
and environmental impact statement for Lake Mead
National Recreation Area was published in the
Federal Register.

Personal Watercraft Use Regulatory Background

More than one million personal watercraft' are
estimated to be in operation today in the United
States. Sometimes referred to as “jet skis” or “wet
bikes,” these wvessels use an inboard, internal

1. Personal watercraft, as defined in 36 CFR §1.4(a)
(2000), refers to a vessel, usually less than 16 feet in length,
which uses an inboard, internal combustion engine
powering a water jet pump as its primary source of
propulsion. The vessel is intended to be operated by a
person or persons sitting, standing, or kneeling on the
vessel, rather than within the confines of the hull. The
length is measured from end to end over the deck,
excluding sheer, meaning a straight line measurement of
the overall length from the foremost part of the vessel to
the aftermost part of the vessel, measured parallel to the
centerline.
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combustion engine powering a water jet pump as its
primary source of propulsion. They are used for
transportation and enjoyment and are capable of
speeds in the 60-mph range. Personal watercraft were
once the fastest growing segment of the boating
industry and represented over one-third of all boat
sales.

The National Park Service maintains that personal
watercraft emerged and gained popularity in park
units before it could initiate and complete a “full
evaluation of the possible impacts and ramifications.”
While personal watercraft use remains a relatively
new recreational activity, it has occurred in 32 of 87
park units that allow motorized boating.

The National Park Service first began to study
personal watercraft in Everglades National Park. The
studies showed that personal watercraft use over
emergent vegetation, shallow grass flats, and mud
flats damaged the vegetation, adversely impacted the
shore birds that fed on the vegetation, and disturbed
the life cycles of other wildlife. Consequently,
managers at Everglades National Park determined
that personal watercraft use remained inconsistent
with the resources, values, and purposes for which
the park was established. In 1994 the National Park
Service prohibited personal watercraft in the park by
a special regulation (59 FR 58,781).

Other public entities have taken steps to limit, and
even to ban, personal watercraft use in certain
waterways while national researchers continue to
study the effects of personal watercraft use. At least
34 states have either implemented or have considered
regulating the use and operation of personal
watercraft (63 FR 49,314). Similarly, various federal
agencies, including the U.S. Fish and Wildlife
Service and the National Oceanic and Atmospheric
Administration, have managed personal watercraft
differently than other classes of motorized watercraft.

Specifically, the National Oceanic and Atmospheric
Administration regulates the wuse of personal
watercraft in most national marine sanctuaries. The
regulation resulted in a court case where the court of
appeals for the District of Columbia declared
management specific to personal watercraft use valid.
In Personal Watercraft Industry Association v.
Department of Commerce, 48 F.3d 540 (D. C. Cir.
1995), the court ruled that an agency can discriminate
and manage one type of vessel (specifically personal
watercraft) differently than other vessels if the
agency explains its reasons for the differentiation.

v

In February 1997 the Tahoe Regional Planning
Agency, the governing body charged with ensuring
no derogation of Lake Tahoe’s water quality, voted
unanimously to ban all two-stroke, internal
combustion engines, including personal watercraft,
because of their effects on water quality. The ban at
Lake Tahoe began in 2000.

In recognition of its duties under the NPS Organic
Act of 1916 and NPS Management Policies, as well
as increased awareness and public controversy, the
National Park Service reevaluated its methods of
personal watercraft regulation. Historically, the
National Park Service grouped personal watercraft
with all vessels; thus, people could use personal
watercraft ~when the unit’s superintendent’s
compendium allowed the use of other vessels. Later,
the Park Service closed seven park units to personal
watercraft use through the implementation of
horsepower restrictions, general management plan
revisions, and park-specific regulations such as those
promulgated by Everglades National Park.

In May 1998 the Bluewater Network, a coalition of
more than 70 organizations representing more than
4 million Americans, filed a petition urging the
National Park Service to initiate the rulemaking
process to prohibit personal watercraft use
throughout the national park system. In response to
the petition, the Park Service issued an interim
management policy requiring superintendents of
parks where personal watercraft can occur, but where
they have never occurred, to close the parks to
personal watercraft use until the rule was finalized. In
addition, the National Park Service proposed a
specific personal watercraft regulation premised on
the notion that personal watercraft differ from
conventional watercraft in terms of design, use,
safety record, controversy, visitor impacts, resource
impacts, horsepower-to-vessel-length ratio, and thrust
capacity (63 FR 49,312-17, Sept. 15, 1998).

The National Park Service envisioned the
servicewide regulation as an opportunity to evaluate
impacts from personal watercraft use before
authorizing the use. The preamble to the servicewide
regulation calls the regulation a “conservative
approach to managing personal watercraft use”
considering the resources concerns, visitor conflicts,
visitor enjoyment, and visitor safety. During a 60-day
comment period, the National Park Service received
nearly 1,800 comments on the proposed regulation.

LAKE MEAD NATIONAL RECREATION AREA



As a result of public comments and further review,
the National Park Service promulgated an amended
regulation that prohibited personal watercraft use in
most units and required the remaining units to
determine personal watercraft appropriateness for
continued use (36 CFR 3.24(a), 2000; 65 FR 15,077-
90, Mar. 21, 2000). Specifically, the regulation
allowed the National Park Service to designate
personal watercraft areas and to continue their use by
promulgating a special regulation in 11 park units,
including Lake Mead National Recreation Area, and
by amending the units’  superintendents’
compendiums in 10 park units (36 CFR 3.24(b)). The
National Park Service based the distinction between
designation methods on the units’ degree of
motorized watercraft use.

In response to the personal watercraft final
regulation, Bluewater Network sued the National
Park Service under the Administrative Procedures
Act and the Organic Act. The organization challenged
the NPS decision to allow continued personal
watercraft use in 21 park units while prohibiting
personal watercraft use in other park units. The
organization also disputed the NPS decision to allow
10 park units to continue personal watercraft use after
2002 by making entries in superintendents’
compendiums, which would not require the
opportunity for public input in the rulemaking
process. Further, the environmental group claimed
that because personal watercraft cause water and air
pollution, generate increased noise levels, and pose
public safety threats, the National Park Service acted
arbitrarily and capriciously when making the
challenged decisions.

In response to the suit, the National Park Service and
the environmental group negotiated a settlement. The
resulting settlement agreement, signed by the judge
on April 12, 2001, changed portions of the National
Park Service personal watercraft rule. While 21 park
units can continue personal watercraft use in the
short-term, each of those parks desiring to continue
long-term personal watercraft use must promulgate a
park-specific special regulation in 2002. In addition,
the settlement stipulates that the National Park
Service must base its decision to issue a park-specific
special regulation to continue personal watercraft use
through an environmental analysis conducted in
accordance with the National Environmental Policy
Act (NEPA). According to the settlement, the NEPA
analysis, at a minimum, must evaluate personal
watercraft impacts on water quality, air quality,
soundscapes, wildlife, wildlife habitat, shoreline
vegetation, visitor conflicts, and visitor safety.

FINAL ENVIRONMENTAL IMPACT STATEMENT

Objectives in Taking Action

In 2001 the National Park Service adopted its new
management policy for personal watercraft. The
policy prohibits personal watercraft use in NPS units
unless their use remains appropriate for the specific
park unit (NPS 2001c, Section 8.2.3.3). The policy
statement authorizes the use based on the park’s
enabling legislation, resources, values, other park
uses, and overall management strategies.

On September 5, 2002, the National Park Service
published a draft rule for the operation of personal
watercraft at Lake Mead National Recreation Area.
The draft rule for personal watercraft use is based on
alternative C (the preferred alternative) in the Draft
Environmental Impact Statement / Lake Management
Plan (which is the modified preferred alternative in
this Final Environmental Impact Statement / Lake
Management Plan). The 60-day public comment
period on the draft rule ran from September 5 to
November 4, 2002.

The proposed September 16, 2002, prohibition of
personal watercraft at Lake Mead was averted with
the execution of a stipulated modification to the
settlement agreement. The modified settlement
agreement was approved by the court on September
9, 2002, and extends unrestricted personal watercraft
use in selected NPS units until November 6, 2002.

The modified settlement agreement included a further
extension of personal watercraft use at Lake Mead
National Recreation Area until December 31, 2002,
under certain restrictions. Certain areas (zones 6, 7, 9,
15, 18, 23, and 24) as identified in the Final
Environmental Impact Statement / Lake Management
Plan are closed to personal watercraft between
November 7 and December 31, 2002. In addition, a
200-foot  shoreline flat-wake zone would be
established in zones 3, 4, 13, 14, 15, 16, 19, 21, and
22, as identified in the Final Environmental Impact
Statement / Lake Management Plan. Under the
modified settlement agreement, the National Park
Service is required to evaluate the operation of all
fueling facilities on Lakes Mead and Mohave. If a
final rule is not published by December 31, 2002,
personal watercraft would be prohibited until such
time the final rule is published.

OBJECTIVES IN TAKING ACTION

The overall objectives of this Final Environmental
Impact Statement / Lake Management Plan are to
improve the management of Lakes Mead and
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Mohave to provide for the long-term protection of
park resources while allowing a range of recreational
opportunities to support visitor needs. This Final
Environmental Impact  Statement  evaluates
alternatives and strategies, including the management
of personal watercraft, for protecting the resources
and values of the Lake Mead National Recreation
Area, while offering recreational opportunities as
provided for in the park’s enabling legislation,
purpose, mission, and goals.

ISSUES

Internal and external scoping, public meetings, and
the previously discussed settlement agreement served
to identify several environmental issues that should
be addressed in this Final Environmental Impact
Statement / Lake Management Plan. The National
Park Service interdisciplinary planning team
reviewed the issues and developed the following
impact topics for evaluation:

air quality

geology and soils

water resources

vegetation and shoreline vegetation
wildlife and wildlife habitat
threatened and endangered species
cultural resources

soundscapes

visitor use and experience

safety

park operations

socioeconomic resources

ALTERNATIVES
SELECTED FOR ANALYSIS

The alternatives presented in this Final
Environmental Impact Statement / Lake Management
Plan were developed by the interdisciplinary
planning team of Lake Mead National Recreation

Vi

Area after extensive public comment on issues and
desired features. The team developed the criteria to
characterize the recreational opportunity spectrum
zoning and then mapped the zones on Lakes Mead
and Mohave. The next step included developing the
desired future conditions and alternatives to achieve
those conditions. Once the alternatives were drafted,
the team met with a wide variety of user groups to
seek feedback on the alternatives. In 1998, five
public meetings were held, and the alternatives were
presented to the public. Following these public
information meetings, the alternatives were modified
to the four that were presented in the Draft
Environmental Impact Statement / Lake Management
Plan. Regarding personal watercraft use, the
alternatives range from  prohibiting  personal
watercraft under alternative A to unrestricted use of
personal watercraft under alternative D.

In April 2002 the Draft Environmental Impact
Statement / Lake Management Plan was released for
public review in a formal 60-day comment period.
Approximately 10,000 comment letters were received
from public agencies, individuals, organizations, and
businesses. The National Park  Service
interdisciplinary planning team evaluated the
comments to determine if modification to the
alternatives was warranted and if further analysis of
issues and impacts was required. The introduction to
“Volume 2: Comments and Responses,” provides an
explanation of the process the Park Service used to
evaluate comments. In response to public input
during the review period, alternative C (the preferred
alternative) was modified slightly, and changes are
identified under alternative C (the modified preferred
alternative) in this Final Environmental Impact
Statement / Lake Management Plan.

Also, new information that was provided during the
comment period has been included in each
alternative’s impact discussions in the
“Environmental Consequences” chapter of this Final
Environmental Impact Statement / Lake Management
Plan.

Each alternative identifies proposed actions related to
recreational opportunity zoning and shoreline zoning,
developed areas, facilities and recreational services,
recreational conflict, sanitation and litter, resource
protection, and park operations. Figure ES-1
illustrates the 24 zones established for use in this

LAKE MEAD NATIONAL RECREATION AREA



Alternatives Selected for Analysis

Pearce
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Lake Management Zones
Lake Mead National Recreation Area
Lake Management Plan
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10 20 Miles

FIGURE ES-1: LAKE MANAGEMENT ZONES ESTABLISHED FOR MANAGING THE LAKE MEAD NATIONAL RECREATION AREA
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Lake Management Plan. Table ES-1 presents a
comparison of the actions proposed under the four
alternatives.

A number of elements are consistent across all
alternatives. These include

Application of recreational opportunity zoning —
Under each alternative, the lake and shoreline areas
are zoned according to a recreational opportunity
spectrum (ROS) matrix that characterizes five
recreational settings: primitive, semiprimitive, rural
natural, urban natural, and urban park. A description
of the settings is presented in table ES-2.

Development of a parking and circulation plan for
each development area — Many of the development
areas depend on gravel areas for circulation and
parking. There is a need to evaluate each of the
developed areas for circulation and parking. Parking
design and layout would be dependent on the
alternative selected.

Use of physical, environmental, and social carrying
capacity measures — Each alternative utilizes zone
carrying capacities based on studies conducted prior
to the preparation of this plan.

The boating carrying capacities were established in
the General Management Plan (NPS 1986) by setting
development capacities for each marina including the
number of slips, rental boats, and dry boat storage
spaces. The determining factor for capacity was the
physical space in the harbors as social crowding had
not been identified as a planning constraint in the
early 1980s. Data collected in 1993 and 1994
indicated that portions of the lakes were operating at
or above social capacities during the summer holiday
weekends at most launch sites and occasionally at
Callville Bay and Katherine Landing on nonholiday
summer weekends.

Moreover, visitor use surveys identified that visitors
perceive crowded conditions occurring on the waters
and at the shoreline during the peak use periods. A
critical point was reached when 50% of the boaters
reported the quality of their visit was diminished by
the number of boats on the water.

As a result of these studies, boating capacities are
proposed under each alternative that correspond with
the recreational setting. A range of recreational
settings is described and mapped for major areas of
the lakes ranging from primitive to urban park (refer

viii

to table ES-1). The elements described for each
setting include accessibility, the extent of the
facilities, the level of boating activity, the level of
administrative controls on boating activities, and the
integrity of the recreational setting. Visitor use
models were used to project recreational settings and
calculate the boating capacities. A summary of the
boating capacities under each alternative is shown in
table ES-3.

Boating capacities would be managed by limiting the
amount of parking at each of the lake access sites
including marinas and launch ramps. A set parking
capacity would be established for each area based on
the lake carrying capacities. These capacities would
address all types of use within the developed areas
including single and pull-through parking sites. The
capacities for each developed area were set in the
General Management Plan, but revised capacities are
proposed under each alternative based on new
information collected in the preparation of this plan.
These facility capacities, including parking spaces,
would set the basis for management of water
recreation and would be monitored for effectiveness.

The method for determining the boating carrying
capacities is included in appendix B. Tables ES-4 and
ES-5 provide a comparison of the launch capacities
and the calculated boating carrying capacities under
each alternative for Lakes Mead and Mohave,
respectively.

Summary of Alternative A (No Action)

The no-action alternative represents the management
direction under the current Lake Mead National
Recreation Area General Management Plan (NPS
1986). Under this alternative, park managers would
manage increasing use without regard to providing a
spectrum of recreational settings and a diversity of
recreational activities. Improvements would be made
only on an as-needed basis as funding becomes
available. Required improvements for safety,
facilities, conflict resolution, sanitation, litter, and
resource preservation would be undertaken without a
coordinated strategy and funding initiative.

LAKE MEAD NATIONAL RECREATION AREA



ININILVLS 1OVdAN| TVLINIINNOYIANT TVNIH

Xi

TABLE ES-1: COMPARISON OF THE ALTERNATIVES

Alternative A

Alternative C
(Modified Preferred

Alternative D

Program Elements (No Action) Alternative B Alternative) (Baseline)

Recreational Opportunity Zoning

Percentage of Lake Primitive 0% Primitive 11% Primitive 1% Primitive 0%

Mead by zone Semiprimitive 0% Semiprimitive 0% Semiprimitive 4% Semiprimitive 0%
Rural Natural 0% Rural Natural 46% Rural Natural 45% Rural Natural 25%
Urban Natural 39% Urban Natural 18% Urban Natural 15% Urban Natural 24%
Urban Park 61% Urban Park 25% Urban Park 35% Urban Park 51%

Percentage of Lake Primitive 0% Primitive 2% Primitive 2% Primitive 0%

Mohave by zone Semiprimitive 0% Semiprimitive 4% Semiprimitive 0% Semiprimitive 0%
Rural Natural 17% Rural Natural 22% Rural Natural 15% Rural Natural 8%
Urban Natural 59% Urban Natural 62% Urban Natural 51% Urban Natural 59%
Urban Park 24% Urban Park 10% Urban Park 32% Urban Park 33%

Facilities

Lake boating capacities

Lake access facilities and
parking would be developed
to support 5,975 boats at any
one time (BAOT).

Lake access facilities and
parking would be developed
to support 4,393 boats at any
one time.

Lake access facilities and
parking would be developed
to support 5,055 boats at any
one time.

Lake access facilities and
parking would be developed
to support 5,800 boats at any
one time.

Facility expansion
(boating education
center)

None

A boating safety center would
be constructed at Boulder
Beach on Lake Mead.
Another boating safety center
could be constructed to serve
Lake Mohave.

A boating safety center would
be constructed at Boulder
Beach on Lake Mead.
Another boating safety center
could be constructed to serve
Lake Mohave.

A boating safety center would
be constructed at Boulder
Beach on Lake Mead.
Another boating safety center
could be constructed to serve
Lake Mohave.

Facility expansion
(launch ramp and
marina)

Under the General
Management Plan, a new
major marina has been
proposed at Fire Mountain
and the expansion of facilities
has been authorized for
Cottonwood Cove on Lake
Mohave and for Callville Bay
and Temple Bar on Lake
Mead.

No expansion of facilities
would be authorized over
existing capacities.

Facility expansion would be
authorized at Cottonwood
Cove and Eldorado Canyon
on Lake Mohave and at
Callville Bay, Echo Bay,
Overton Beach, Stewarts
Point, and Temple Bar on
Lake Mead.

Facility expansion would be
authorized at Cottonwood
Cove and Eldorado Canyon
on Lake Mohave and at
Callville Bay, Echo Bay,
Overton Beach, Stewarts
Point, and Temple Bar on
Lake Mead.

sIsAjeuy 10} Palos[as SaAlRUIR)Y
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Program Elements

Alternative A
(No Action)

Alternative B

Alternative C
(Modified Preferred
Alternative)

Alternative D
(Baseline)

Visitor Conflict

Shoreline zoning

Shoreline zoning is in place at
Boulder Beach on Lake Mead
where some areas and
activities have mandatory
zoning and others have
voluntary zoning.

Shoreline zoning would be
voluntary for camping,
SCUBA, fishing, sailboarding,
and personal watercraft use.

Shoreline zoning in the urban
park zones would be
mandatory for camping,
SCUBA, fishing, and slalom
course activities.

Shoreline zoning would be
mandatory for camping,
SCUBA, fishing, sailboarding,
and personal watercraft use.

Shoreline conflict

Flat-wake regulations
currently exist only in
designated and/or marked
areas under the General
Management Plan.

A 100-foot flat-wake area is
proposed around the entire
shoreline of Lakes Mead and
Mohave.

A 200-foot flat-wake area is
proposed around beaches
frequented by bathers, boats
at the shoreline, and near
people in the water and at the
water’s edge.

A 300-foot flat-wake area is
proposed around the entire
shoreline of Lakes Mead and
Mohave.

Personal watercraft use

Personal watercraft use
would be prohibited by
absence of special regulation
after November 2002.

EPA-compliant personal
watercraft use would be
authorized in the rural natural,
urban natural, and urban park
zones only.

Personal watercraft use
would be authorized in the
rural natural, urban natural,
and urban park zones only.
EPA standards would be
adopted by 2012.

Personal watercraft use
would be authorized in all
zones of Lakes Mead and
Mohave.

Alcohol use

Designated high-use areas
are currently alcohol-free.
Current regulations for
alcohol consumption would

apply.

Designated high-use areas
and high-use shorelines
would be alcohol-free and
glass beverage containers
and styrofoam would be
prohibited. Current
regulations for alcohol
consumption would apply.

Designated high-use areas,
high-use shorelines, and
problem areas would be
alcohol-free, if deemed to be
in the best interest of the
public. Alcohol consumption
while operating a boat would
be prohibited. Glass
beverage containers and
styrofoam would be
prohibited within Lake Mead
National Recreation Area.

Alcohol use, glass containers,
and styrofoam would be
prohibited within Lake Mead
National Recreation Area.

AYVININNS FAILNDOIXT
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Program Elements

Alternative A
(No Action)

Alternative B

Alternative C
(Modified Preferred
Alternative)

Alternative D
(Baseline)

Boater education

National Park Service would
play only a limited role in
boater education. Information
systems are inadequate as to
availability, coverage,
targeted audience, and
coordination.

National Park Service would
offer boater education
courses targeting Lake Mead
National Recreation Area
boaters to increase the
number of educated boaters
from 20% to 40%. Information
systems would be aggressive
and planned and use
multilevel media.

National Park Service would
support the state of Nevada
implementation of a
mandatory boater education
program and encourage
Arizona to implement such a
program.

National Park Service would
take the lead in boater
education and would require
boater education for all boat
operators.

Enforcement

National Park Service would
play only a limited role in
proactive (preventative style
patrols) and would do little to
coordinate other agencies’
patrols as to the times, areas,
or emphasis of enforcement
efforts. Boating laws now vary
between states and between
state and federal agencies.

National Park Service would
have thorough coordination
with other agencies, would
ensure boat patrol coverage
in high-use areas and would
identify areas for patrol
emphasis. National Park
Service would rely on other
agencies for patrol and would
respond mostly to
emergencies. National Park
Service would encourage
states to pass uniform
boating regulations.

National Park Service would
coordinate with other
agencies to augment patrol
efforts with the National Park
Service, filling the gaps and
ensuring lakewide coverage.
The National Park Service
would assist in the
development of uniform
boating laws and education
program for Lakes Mead and
Mohave.

National Park Service would
take the lead in the patrol and
enforcement function for
Lakes Mead and Mohave.
National Park Service, under
the superintendent’s
authority, would make all
boating regulations consistent
lakewide.
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Program Elements

Alternative A
(No Action)

Alternative B

Alternative C
(Modified Preferred
Alternative)

Alternative D
(Baseline)

Sanitation and Litter

Sanitation Under the General Restrooms would continue to  All overnight users on the All boaters would be required
Management Plan, there are be located along the lake would be required to to have portable toilets to
no sanitation guidelines for shoreline in high-use areas have portable toilets to contain human waste.
the public use of the and floating toilets would be contain human waste. Shoreline restrooms would be
backcountry shoreline. located in high-boating areas  Additional boat pump-out located at all high-use drive-in
Restrooms are located in at a density of 1 restroom per facilities would be provided at  locations. Floating toilets
high-use sites (1 restroom per 40 boats. The public would be public launch areas. Seven would be placed in high-use
80 boats). Boat pump-out encouraged to use portable floating restroom / pump-out/ areas at a density of 1 toilet
facilities are located at the toilets. Public pump-out toilet dump stations would be  per 150 boats. Portable toilets
concession facilities. There is  facilities would be expanded.  located on Lake Mead and would be required for
no opportunity for sanitary three on Lake Mohave. camping. Seven floating
disposal of human wastes restroom / pump-out / toilet
away from the marinas. There dump stations would be
would be no change in located on Lake Mead and
sanitation management. three on Lake Mohave.

Litter Shoreline litter is identified as  Shoreline litter cleanup and Shoreline litter cleanup and National Park Service would

one of the larger problems
facing the management of the
park. Litter bags are available
at all marinas and launch
ramps, and glass is prohibited
in specific areas. National
Park Service conducts and
coordinates limited shoreline
litter cleanup efforts. Litter
management would continue
as described in the General
Management Plan.

recycling programs would be
expanded. Glass and
styrofoam would be
prohibited in high-use areas.
Litter bags would be available
at launch ramps. Partnerships
would be established to seek
crews for shoreline cleanup.

recycling programs would be
expanded. Glass beverage
containers and styrofoam
would be prohibited in the
recreation area. Recycling
bags and containers would be
available at launch ramps and
marinas. A National Park
Service concession
partnership would bring
resources and attention to
environmental issues.

take the lead in litter removal
by scheduling litter patrols of
heavy-use shoreline areas.
All glass beverage and
styrofoam would be
prohibited in the recreation
area. Litter and recycling
bags would be available at
the launch ramps and
marinas. Partnerships would
be established to seek
voluntary crews to assist in
shoreline cleanup.

AYVININNS FAILNDOIXT
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Program Elements

Alternative A
(No Action)

Alternative B

Alternative C
(Modified Preferred
Alternative)

Alternative D
(Baseline)

Resource Protection

Shoreline enhancements

Infrequent clearing of salt
cedar takes place in selected
shoreline areas. Some
planting of native vegetation
occurs along the shoreline.
These shoreline
enhancement practices would
continue.

Selected shoreline areas
would receive selective
clearing of salt cedar and
planting of native cottonwood
or willow species.

Same as alternative B.

No shoreline enhancement
would be likely due to
increased visitation and use
of lakeshore.

Inflow areas

Sensitive inflow areas are not
provided with specific
protection other than
monitoring. Monitoring would
continue, but no protection
would be provided.

Sensitive inflow areas would
be protected by the
designation of nonmotorized
use.

Sensitive inflow areas would
be protected through the
designation of primitive and
semiprimitive zones, where
motorized use would be
prohibited or restricted.

Sensitive areas would not be
provided additional protection
and would receive additional

motorized use.

Water quality

Bacterial water quality would
continue to be monitored at
marinas. No program
currently exists to monitor
chemical constituents in the
waters, other than the annual
testing required within the
Safe Drinking Water Act.

Personal watercraft would be
banned. Continued use of all
direct-injection two-stroke and
four-stroke engines, and
carbureted two-stroke
engines would be allowed.

Bacterial water quality would
be monitored at high-use
areas, marinas, and
backcountry beaches.
National Park Service would
begin a chemical water
monitoring program that
tracks hydrocarbons and
other organic compounds
associated with motorized
use.

Within a year of the record of
decision for this
environmental impact
statement, engines that do
not meet the EPA 2006
emission standards would be
prohibited.

Same as alternative B.

After 2012 all engines that do
not meet the EPA 2006
emission standards would be
prohibited.

Same as alternative B.

Continued use of all direct-
injection two-stroke and four-
stroke engines, and
carbureted two-stroke
engines would be allowed.
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Program Elements

Alternative A
(No Action)

Alternative C
(Modified Preferred

Alternative B Alternative)

Alternative D
(Baseline)

Threatened,
endangered, and
sensitive species

Species would continue to be
monitored. No conflict has
been identified between the
species and recreational use
S0 N0 management actions
have been taken.

Species would be monitored Same as alternative B.
and if conflict occurs with

recreation, use would be

managed to remove the

conflict. Certain areas might

be closed to motorized uses

to protect sensitive species,

such as nesting birds.

Same as alternative B.

Resource Protection

Culturally sensitive areas

Cultural sites would continue
to be monitored but not on a
scheduled protocol. No
impact on cultural sites from
recreational use has been
documented.

Cultural sites located in areas Same as alternative B.
where they could receive

impact from recreational use

of the lakes would be

monitored at a frequency that

would ensure preservation. If

damage was identified, sites

would be evaluated and

possibly closed to future

recreational use.

Same as alternative B.
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TABLE ES-2: RECREATIONAL OPPORTUNITY SPECTRUM — LAKE MEAD NATIONAL RECREATION AREA

Primitive Setting

Semiprimitive Setting

Rural Natural Setting

Urban Natural Setting

Urban Park Setting

No roads, structures, facilities,
or commercial services.

Nonmotorized boat (except
electric trolling motors) operating
at less than 5 mph. Water
activities that are supported by
nonmotorized boats.

Restricted numbers, low
visitation, rare human contact.

Mechanical noise and lighting
originate outside the zone.

Natural-appearing landscape
with pristine views.

No expectation of NPS services,
emergency services, law
enforcement, interpretation, or
maintenance; no scheduled
patrols.

Unmaintained dirt or four-wheel-
drive-vehicle road access.
Dispersed camping area.
Commercial services originating
outside the zone.

Boating and water activities
restricted to flat-wake speeds or
65-horsepower engines.
Personal watercraft prohibited.
Electric trolling motors allowed.

Occasional contact with visitors
and other boaters.

No permanent lighting, no
generators.

Landscape appears natural
except in access areas.

National Park Service responds
to emergencies, infrequent
patrols.

Main access roads maintained,
facilities primarily limited to
National Park Service for lake
access and use.

Primitive campgrounds with
designated sites.

Commercial services originate
outside the zone.

Some types of boating and
water activities are restricted.
There are no special restrictions
in this zone.

Encounters with visitors and
other boaters common.

Lighting only for security and
safety purposes.

Noise expected during daylight
hours, minimal noise at night.

Natural landscape predominant
with some manmade features.

Patrols scheduled but
occasional; response originates
outside the zone with limited
emergency services; law
enforcement, maintenance, and
interpretive services available.

Paved access roads.

Developed campground with
section zoned for tent camping.

Limited range of commercial
facilities and services available.

Limited range of commercial
boating services available.

Time and location restrictions on
waterskiing, wakeboarding, or
tubing due to boat densities.

Encounters with other visitors
frequent, crowding and conflict
are the exception.

Lighting provided for safety and
security.

Landscape modified with
emphasis on natural features.

Full range of emergency
services; law enforcement,
maintenance, and interpretive
services available; patrols
regular and frequent.

Paved roads.

Fully developed campgrounds
with hookups. Shoreline
camping under permit.

Full array of commercial facilities
and services available.

High level of boating and water
activity, and highest levels of
controls on boating.

Time and location restrictions on
waterskiing, wakeboarding, or
tubing due to boat densities.

Intense visitor use with
congestion and high social
contact. Conflicts expected.

Atrtificial lighting, motorized
vessels originating in the area,
traffic noise expected into the
night.

Highly modified landscape,
buildings, graded beaches, and
landscaping visible.

Full range of emergency
services; law enforcement,
maintenance, and interpretive
services available; patrols
regular and frequent.
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EXECUTIVE SUMMARY

TABLE ES-3: SUMMARY OF BOATING CAPACITIES FOR EACH ALTERNATIVE"

Alternative C
Alternative A (Modified Preferred Alternative D
(No Action) Alternative B Alternative) (Baseline)
Recreational Recreational Recreational Recreational
Zone Setting BAOT Setting BAOT Setting BAOT Setting BAOT

Lake Mohave
1 U 560 U 560 U 560 U 560
2 U 350 UN 260 U 350 UN 260
3 UN 325 RN 200 UN 325 U 500
4 UN 250 RN 125 UN 250 U 400
5 RN 100 RN 100 RN 100 RN 100
6 RN 48 SP 25 RN 48 UN 70
7 RN 17 SP 13 RN 17 RN 17
8 RN 95 RN 95 RN, SP, P 95 UN 125
9 RN 29 P 15 SP, RN, P 15 RN 29

Total 1,774 1,393 1,760 2,061

Lake Mead
10 U 330 u 330 U 330 U 330
11 U 650 U 650 S 650 U 650
12 U 578 U 578 U 578 U 578
13 U 33 UN 25 UN 25 UN 25
14 UN 380 RN 75 RN 75 RN 75
15 UN 13 SP 11 RN, SP, P 11 RN 11
16 UN 130 RN 86 RN 86 UN 130
17 U 460 UN 360 U 460 U 460
18 U 603 RN 301 UN, RN, SP, P 452 U 603
19 UN 104 RN 60 RN 60 UN 104
20 U 501 UN 376 UN 376 U 501
21 U 50 RN 27 RN 27 UN 27
22 U 280 RN 100 RN 100 UN 180
23 UN 35 13 RN, SP 40 RN 40
24 UN 54 8 RN 25 RN 25

Total 4,201 3,000 3,295 3,739

Total Lake Mead 5,975 4,393 5,055 5,800

National Recreation

Area

1. See appendix B for details.

U = Urban UN = Urban natural

RN = Rural natural SP = Semiprimitive

P = Primitive BAOT = Boats at any one time
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Alternatives Selected for Analysis

TABLE ES-4: SUMMARY OF LAUNCH CAPACITIES AT LAKE MEAD FOR EACH ALTERNATIVE

Lake Mead Launch Capacity Carrying

(Number of Boats per Day) Capacitx1
Commercial®  Public® Total’ BAOT®
Alternative A 1,453 2,330 3,783 4,201
Alternative B 965 1,685 2,650 3,000
Alternative C 1,208 2,004 3,212 3,295
Alternative D 1,397 2,161 3,658 3,739

1. Carrying capacity reflects the recommended maximum number of boats on the water at any
one time. Estimates are calculated using Graefe and Holland (1997) and are based on the
proposed mix of recreational opportunity zones shown in table ES-1.

2. Assumes 20% of the boats in wet slips, 10% of the boats in dry storage, and 100% of the
rental fleet are on the lake at any given time. Calculations are based on the number of
authorized rental boats and slips under each alternative.

3. Estimated number of boats that could be launched in one day.

4. Total reflects the estimated maximum number of boats that could be on the lake at any one
time based on the launch capacity.

5. Boats at any one time.

TABLE ES-5: SUMMARY OF LAUNCH CAPACITIES AT LAKE MOHAVE FOR EACH ALTERNATIVE

Lake Mohave Launch Capacity Carrying

(Number of Boats per Day) Capacity’
Commercial>  Public® Total® BAOT®
Alternative A 642 967 1,609 1,774
Alternative B 475 947 1,422 1,393
Alternative C 524 1,147 1,671 1,760
Alternative D 574 1,494 2,068 2,061

1. Carrying capacity reflects the recommended maximum number of boats on the water at any
one time. Estimates are calculated using Graefe and Holland (1997) and are based on the
proposed mix of recreational opportunity zones shown in table ES-1.

2. Assumes 20% of the boats in wet slips, 10% of the boats in dry storage, and 100% of the
rental fleet are on the lake at any given time. Calculations are based on the number of
authorized rental boats and slips under each alternative.

3. Estimated number of boats that could be launched in one day.

4. Total reflects the estimated maximum number of boats that could be on the lake at any one
time based on the launch capacity.

5. Boats at any one time.
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EXECUTIVE SUMMARY

Summary of Alternative B

This alternative would provide for the most primitive
recreational  opportunities for  visitors  while
protecting sensitive natural and cultural resources.
Compared with other alternatives, greater limitations
would be placed on motorized water recreation. All
carbureted two-stroke engines, including carbureted
two-stroke personal watercraft, would be banned
from the recreation area within one year of finalizing
this plan. The development of new facilities would be
limited compared to the other alternatives, and some
uses would be reduced or eliminated from some
areas. The restoration of natural shoreline areas that
have been degraded through overuse is emphasized.

Summary of Alternative C (Modified Preferred
Alternative)

This alternative addresses the NPS mission as well as
the management objectives and long-term vision for
Lakes Mead and Mohave. The need to protect the
natural environment and support the recreational
interests of park visitors is recognized under this
alternative. Under this alternative, 5% of the waters
would be managed for semiprimitive or primitive, yet
provide for an increase in boating activities. In this
alternative all two-stroke carbureted engines would
be prohibited after 2012. Specific actions to address
personal watercraft use, shoreline and boating
conflicts, and litter and sanitation issues are included
under this alternative.

Summary of Alternative D (Baseline)

This alternative emphasizes growth with a
corresponding reduction in the variety of recreational
opportunities on the lakes. The waters of the
recreation area would be managed for concentrated
use with a greater percentage designated as urban
park under the recreational opportunity spectrum, and
no areas would be designated as primitive or
semiprimitive. With the increase in urban park
zoning, there could be an increase in marina and boat
launching facilities. There would be limited
opportunities for shoreline restoration under this
alternative.

xviii

ENVIRONMENTAL CONSEQUENCES

Table ES-6, located at the end of this section,
provides a comparison of the long-term impacts
under each alternative.

Impacts of Alternative A: No Action

Alternative A, the no-action alternative, is based on
implementing the General Management Plan that
was approved in 1986. Specific actions authorized
under the General Management Plan include
expanding the marinas at Cottonwood Cove, Callville
Bay, and Temple Bar, and formalizing shoreline
camping at Government Wash. The development of a
new facility at the Fire Mountain Site on the Nevada
side of Lake Mohave, while authorized in the
General Management Plan, has been removed from
this alternative because the remote location and costs
associated with development at this site make it
infeasible and because of issues related to carrying
capacity and preserving the desert tortoise and its
habitat.

The impacts of the actions and management
prescriptions under the General Management Plan
are addressed in that plan; the impacts are
summarized below.

In addition, under this no-action alternative, no rule
would be developed to allow for the continued use of
personal watercraft in the recreation area. Impacts
resulting from the complete elimination of personal
watercraft from the recreation area are addressed in
this discussion.

Impacts on Air Quality. Under alternative A,
hydrocarbon (HC) emissions would be 369 tons in
2004 and 320 tons in 2012, compared with alternative
D (918 in 2004 and 659tons in 2012). Under
alternative A, elimination of personal watercraft
along with replacement of other marine engines
would result in HC emission reductions of 549 tons
per year in 2004 and 339 tons per year in 2012
compared to alternative D (baseline).

Under alternative A, there would be a net reduction
in HC+NO, emissions of 480 tons per year in 2004
and 279 tons per year in 2012 when compared to
alternative D (baseline) and a potential beneficial
effect on regional ozone levels. The impact on human
health from HC and NO, would be minor in the long-
term. Compared to alternative D, by the year 2012,
the ban would eliminate personal watercraft

LAKE MEAD NATIONAL RECREATION AREA



emissions of over 1,947 tons of carbon monoxide and
467 tons of hydrocarbons. Other pollutants would be
eliminated as well.

Impacts to air quality-related values would be
moderate. PM, s reductions would contribute to an
improvement in visibility, and the reduced ozone
production would contribute to a reduced potential
for plant damage. The impact is classified as
moderate because of the existing SUMO06 ozone
index.

The pollutant concentrations in the Lake Mead
National Recreation Area would continue to be
within national ambient air quality standards. No
changes are expected in the class Il airshed status,
because motorized boating activity will not result in a
violation of any national air quality standard.
Construction impacts from fugitive dust would be
short-term and minor, as particulate emission impacts
would be minimized by the use of dust-control
measures.

Implementation of this alternative would not result in
an impairment of the air quality resource.

Impacts on Geologic Resources. Some impacts on
previously disturbed soils would occur at the
expansion sites around Temple Bar, Callville Bay,
and Cottonwood Cove. Soils not previously disturbed
at the expansion sites could be altered by compaction,
which could lead to increased erosion and soil loss.
Mitigation based on site design and construction
standards would reduce this impact. Overall, the
impacts resulting from the expansion of developed
areas within the recreation area or the construction of
new facilities could, when combined, create moderate
impacts. Development sites would be small in nature
relative to the total protected acreage of the recreation
area and would not result in the loss of the integrity
of the geologic and soil resources.

Implementation of this alternative would not result in
an impairment to geologic resources.

Impacts on Water Resources. Even with the
elimination of personal watercraft, moderate impacts
on water quality could occur during the summer in
high-use areas or in coves where water flow is
limited and where there is a lack of sanitation
requirements. Antidegradation requirements could be
surpassed during high-use periods, and certain areas
could be temporarily or permanently closed to
recreational use.

FINAL ENVIRONMENTAL IMPACT STATEMENT

Environmental Consequences

The threshold requirements to meet standards for
alternative A are less than those required under
baseline (alternative D) conditions for all compounds
evaluated because, under alternative A, no personal
watercraft are allowed. The threshold volumes at
Lake Mead required to meet water quality standards
in alternative A are 29% less than threshold volumes
required for alternative D in the year 2004, and 19%
less than alternative D in the year 2012.

Threshold volumes at Lake Mohave required to meet
water quality standards are 47% less than
alternative D in 2004 and 43% less than alternative D
in 2012. Based on the impact threshold definitions,
the effect from the use of all watercraft allowed under
alternative A would cause negligible to minor
adverse effects on the water quality of Lakes Mead
and Mohave.

Reduced water quality could harm aquatic organisms
through algae blooms, suspended solids and turbidity,
and oxygen depletion. However, the lakes hold an
immense amount of water, with a large volume of
water flowing through the system.

Implementation of this alternative would not result in
an impairment of the water quality resource.

Impacts on Vegetation Including Shoreline
Vegetation. Impacts on vegetation from construction
would be minor and localized within the construction
site in development zones. With revegetation and
landscaping of native species, some recovery of the
area would be likely. If recreational use of rare plant
habitat increases, some rare plant species habitat and
individual plants could be damaged. However, Lake
Mead National Recreation Area would continue to
preserve large portions of rare plant habitat in the
area. Water quality should improve moderately
during the summer months in high-use coves due to
the elimination of personal watercraft. There would
be no impairment to vegetation or vegetative
communities from implementing the components of
this alternative.

Impacts on Wildlife and Wildlife Habitat. Wildlife
would be temporarily displaced from the expansion
areas due to construction activities. Wildlife species
at construction sites that could not move from the
area could be destroyed by construction activities.
However, considering the small size of the affected
area and the availability of habitat nearby, this impact
would be considered minor. This alternative would
not provide any additional protection for wildlife
species within the recreation area; however, impacts
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associated with personal watercraft use would be
eliminated. Sensitive species around inflow areas
could continue to be disturbed by motorized vessels.
There could be moderate to major impacts on nesting
bird habitat from the continued unregulated use of
motorized vessels within sensitive roosting and
nesting areas in the recreation area.

Implementation of this alternative would not result in
impairment to wildlife and wildlife habitat.

Impacts on Threatened and Endangered Species.
Under the evaluation of section 7 of the Endangered
Species Act, the determination has been reached that
this no-action alternative would have no effect on the
California brown pelican; would not likely adversely
affect the bald eagle, peregrine falcon, Yuma clapper
rail, and Western snowy plover; and would likely
adversely affect the desert tortoise, Southwestern
willow flycatcher, razorback sucker, and bonytail
chub. The ban of personal watercraft would have
slight beneficial effects on sensitive habitat in the
inflow portions of Lake Mead by removing the noise
and disturbance from these vessels and eliminating
the emissions from carbureted two-stroke engines.

Mitigation measures related to construction activities
should serve to reduce or eliminate any potential
impacts on these species. Monitoring would continue
to determine if recreational use is impacting endemic
fish species or the willow flycatcher.

There would be no impairment to threatened,
endangered, or species of concern from the impacts
resulting under this alternative.

Impacts on Cultural Resources. Site design and
coordination with the cultural resources manager
would ensure that no cultural resources are damaged
under this alternative. Rehabilitation efforts would
continue in cultural landscape areas that have been
damaged by visitor use.

All areas of future development will be inventoried
for cultural resources as required by 36 CFR part
800, and all cultural resources will be evaluated for
eligibility to the National Register of Historic Places.
If the project results in any adverse effects to cultural
resources, the National Park Service will consult with
the appropriate State Historic Preservation Office in
the development of a mitigation plan.

There would be no impairment to cultural resources
from implementation of this alternative.

XX

Impacts on Visitor Use, Experience, and Safety.
This alternative would not provide an improved
recreational  experience for visitors.  Visitor
experience would likely deteriorate with the
implementation of this alternative. There would
continue to be visitor conflicts among different user
groups. Unsanitary conditions would continue to be a
problem at high-use camping areas and beaches.
While the restriction on the use of personal watercraft
would reduce impacts from these vessels, including
visitor conflict and accidents related to their use, the
high densities of boats would continue to create
safety problems and could potentially cause more
accidents on the lakes, creating moderate to major
adverse impacts.

Conflicts arising from irresponsible and unsafe
personal watercraft use would be eliminated from the
recreation area with the ban of these vessels. While
some visitors would feel this is a beneficial impact on
their experience, other visitors who are used to
operating their personal watercraft on Lakes Mead
and Mohave would experience major impacts from
the ban. This user group, including the majority of
the 11,000 registered personal watercraft owners in
Clark County, Nevada, would be displaced from the
recreation area. Personal watercraft users would be
forced to travel long distances to find areas that allow
personal watercraft.

Visitors would not have the full spectrum of
opportunities to enjoy a variety of recreational
settings within the recreation area. This would cause
certain visitors to be dissatisfied with their
recreational experience.

Impacts on Soundscapes. There would be no areas
set aside to preserve the natural quiet on Lakes Mead
or Mohave. Stricter regulations and the enforcement
of the Nevada boating noise standards would reduce
the noise from vessels operating over 75 A-weighted
decibels when measured at the shoreline, independent
of speed or distance. As carbureted two-stroke
engines are replaced by newer, quieter models, noise
levels would be reduced on the lakes. Noise from
personal watercraft would be eliminated from the
lakes, but could gradually be replaced by additional
boats. Overall noise from motorized vessels would be
considered a minor to moderate impact in the areas of
higher use, and a moderate to major impact in the
areas of lower use. Construction activities would
temporarily impact localized areas and would create
minor impacts. Considering the enabling legislation,
the history of motorized vessel use at Lake Mead
National Recreation Area, and the park’s goals and
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objectives to protect park resources and values, some
noise from this source of recreational use is
appropriate.

Impacts under alternative A would not result in
impairment to the park’s soundscape.

Impacts on Socioeconomic Resources.
Socioeconomic resources within and outside the
recreation area would benefit from increased
visitation and expanded facilities at Callville Bay,
Temple Bar, and Cottonwood Cove. However, this
would be negated by the ban on personal watercraft,
which could create a major negative impact on
concession-operated facilities and businesses in the
area that sell or rent personal watercraft.

Impacts on Park Operations. Staffing requirements
are not being met to adequately provide visitor
services and protection, facility upkeep and
maintenance, interpretive and educational services,
and resource protection and management. According
to the 1999 Lake Mead National Recreation Area
Business Plan (NPS 1999a), recreation area
management staff, and personnel audits conducted at
Lake Mead National Recreation Area, the Lake Mead
staff is deficient in over 105 positions necessary to
provide adequate visitor services and education,
facility upkeep, and resource management.

Impacts on Sustainability and Long-Term
Management.  Actions proposed under this
alternative along the lakeshore area would not result
in any significant loss of long-term productivity
because the land areas impacted are small in size and
low in productivity compared with the remaining
unaffected areas within the recreation area. New site
development and expansion of existing sites would
cause irretrievable commitments of soil and
vegetative resources. This would be reduced with the
adoption of effective mitigation measures. However,
all adverse impacts on the soil and vegetative
resources could not be avoided under this alternative
and would lead to the loss of habitat for wildlife
species in the development and expansion areas.

The continued unrestricted use of carbureted two-
stroke engines, along with the continuing problems
with sanitation along the lakeshore, could adversely
impact the water quality of the lakes, and recreational
water quality standards could be exceeded during
certain periods at certain locations. It would be
unlikely that this impact on water quality would be an
irreversible or irretrievable commitment of resources,
because of the size of the lakes. However, it could

FINAL ENVIRONMENTAL IMPACT STATEMENT
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cause immediate impacts by forcing area closures,
and there is the potential that reduced water quality
could harm aquatic organisms with algae blooms,
suspended solids and turbidity, and oxygen depletion.

Impacts of Alternative B

Under this alternative, facility development would be
capped at the existing level. Existing shoreline areas
would continue to be used for lake access and
parking. Suitable parking areas would be paved under
this alternative. This alternative would emphasize
primitive recreational opportunities for visitors while
protecting sensitive natural and cultural resources and
restoring lakeshore areas previously degraded
through overuse.

The major action under this alternative is zoning the
lakes to include primitive and semiprimitive
recreational settings or zones. Approximately 10% of
the waters of Lakes Mead and Mohave would be
zoned primitive or semiprimitive and would
experience reduced boating levels and, in the case of
the primitive setting, the elimination of motorized
boating.

On Lake Mead, primitive areas would be established
at critical inflow areas including the tributaries of the
Muddy and Virgin Rivers. These areas would be
relatively small and would not affect recreational
boating. The primary purpose of these small
primitive areas is to protect the sensitive mixing area
of the rivers and the lake. Additional primitive areas
would be established from Pearce Ferry to Iceberg
Canyon, including the Grand Wash Bay and Gypsum
Bay areas of Lake Mead. As these bays are located
away from the main channel of the lake, the
prohibition of motors would primarily affect
recreational and tournament fishing and boaters out
of the South Cove and Meadview. The West Gypsum
Bay area was closed to all boating for use as a
research area up until 1998.

On Lake Mohave, Black Canyon would be managed
as a primitive recreational setting, which would
prohibit the use of motors in the canyon, with the
exception of administrative patrols and concession-
operated raft trips.

Another major component of this alternative is the
ban of all carbureted two-stroke engines, including
personal watercraft, from the recreation area within a
year of finalizing this plan.

XXi



EXECUTIVE SUMMARY

Impacts on Air Quality. Implementation of
alternative B would eliminate carbureted two-stroke
engines from the park within one year of the approval
of the plan. Other engine types would replace the
carbureted two-stroke engines.

Under alternative B, hydrocarbon (HC) emissions
would be 346 tons in 2004 and 2012, compared with
alternative D (918 in 2004 and 659 tons in 2012). The
reductions under alternative B would occur because
all carbureted two-stroke engines would be
eliminated after 2004. Under alternative B,
elimination of these engines would result in HC
emission reductions of 572 tons per year in 2004 and
313 tons per year in 2012 compared with
alternative D.

Under alternative B, there would be a net reduction in
HC+NO, emissions of 552 tons per year in 2004 and
306 tons per year in 2012 when compared to
alternative D, and a potential beneficial effect on
regional ozone levels. The impact on human health
from HC and NO, would be minor in the long-term.

Under alternative B, elimination of carbureted two-
stroke engines would result in CO emission
reductions of 166 tons per year in 2004 and 215 tons
per year in 2012, compared with alternative D. The
impact to human health from CO emissions would be
minor.

Although other engine types would replace the
carbureted two-stroke engines, the replacement
engines would be more efficient, and there would be
sizeable reductions in HC+NO, emissions. There
would also be reductions in particulate (PMy, and
PM, ) and CO emissions. Compared to alternative D,
by the year 2012, the conversion to cleaner engines
required under alternative B would eliminate
personal watercraft emissions of over 278 tons of
hydrocarbons and 268 tons of HC+NO,. Other
pollutants would be eliminated as well.

Impacts to air quality-related values would be
moderate. PM, 5 reductions would contribute to an
improvement in visibility, and the reduced ozone
production would contribute to a reduced potential
for plant damage. The impact is classified as
moderate because of the existing SUMO06 ozone
index.

The pollutant concentrations in the Lake Mead
National Recreation Area would continue to be
within national ambient air quality standards. No
changes are expected in the class Il airshed status,
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because motorized boating activity will not result in a
violation of any national air quality standard.

There are no construction impacts since this
alternative does not allow for expansion.

Implementation of this alternative would not result in
an impairment of the air quality resource.

Impacts on Geologic Resources and Soils. No
impacts on geologic resources or soils would occur as
a result of this alternative.

Implementation of this alternative would not result in
impairment to geologic resources.

Impacts on Water Resources. With the
implementation of zoning, sanitation regulations, and
the conversion to efficient engines, the water quality
of Lakes Mead and Mohave would improve,
especially in high-use areas and inflow areas. The
beneficial effects on water quality under this
alternative could result in detectable improvements to
the water quality in high-use coves during busy
periods in the summer.

Adverse impacts from personal watercraft under
alternative B would be negligible to minor, because
only personal watercraft using clean technology four-
stroke or direct-injection engines would be allowed
on Lakes Mead and Mohave.

Alternative B establishes the lowest boating capacity
of all the alternatives, and would eliminate all
carbureted two-stroke engines from the park by 2004.
Although other engine types would replace the
carbureted two-stroke engines, the replacement
engines would be cleaner, resulting in less pollutant
load to the lakes.

Under alternative B the threshold volume of water
required to meet water quality standards in both years
(2004 and 2012) would be approximately 78,000
acre-feet, or less than 4% of the available mixing
volume at Lake Mead; and approximately 40,000
acre-feet, or less than 6% at Lake Mohave. This
would result in negligible to minor adverse effects on
the water quality of Lakes Mead and Mohave. The
threshold volumes required to meet water quality
standards in alternative B are 65% less than threshold
volumes required for alternative D at Lake Mead and
79% less than alternative D at Lake Mohave in 2004.

Under alternative B threshold volumes required to
meet water quality standards are 53% less than
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alternative D at Lake Mead and 69% less than
alternative D at Lake Mohave in the year 2012. There
would be short- and long-term benefits from
implementing alternative B.

Implementation of this alternative would not result in
an impairment of the water quality resource.

Impacts on Vegetation Including Shoreline
Vegetation. Negligible to minor impacts on native
vegetation could occur under this alternative with
continued recreational use around the lakes.
Nonnative species would be removed at selected
high-use beaches to improve the recreational setting.
If the recreational use of rare plant habitat increases,
some rare plant species habitat could be lost, and
individual plants could be damaged. However, Lake
Mead National Recreation Area would continue to
preserve large portions of rare plant habitat in the
area.

There would be no impairment to vegetation or
vegetative communities within the recreation area
from the impacts resulting from this alternative.

Impacts on Wildlife and Wildlife Habitat. There
would be no adverse impacts on wildlife under this
alternative. Wildlife habitat in the sensitive inflow
areas and in Black Canyon would be further
protected from noise and disturbance from boats and
personal watercraft with the primitive and
semiprimitive zoning and watercraft restrictions in
these areas. There would be beneficial impacts on
wildlife from the restrictions placed on motorized
use, the establishment of shoreline flat-wake zones,
and the limitations placed on personal watercraft use.

There would be no impairment to wildlife resources
from the impacts resulting from this alternative.

Impacts on Threatened and Endangered Species.
This alternative would not likely adversely affect any
threatened and endangered species and could benefit
certain species. Populations of willow flycatcher
might benefit from the establishment of
nonmotorized zones around inflow areas and the flat-
wake zone around the shoreline. Razorback suckers
and bonytail chub might benefit from the temporal
zoning of spawning areas. The water quality and
health of the aquatic ecosystem would improve over
the long-term with the ban on carbureted two-stroke
marine engines. While continued recreational use
during the spawning periods of bonytail chub and
razorback suckers could temporarily disrupt
spawning activities, this impact would not likely

FINAL ENVIRONMENTAL IMPACT STATEMENT
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jeopardize the continued survival of these species.
The flat-wake zone should further protect these
species.

Under the evaluation of section 7 of the Endangered
Species Act, the determination has been made that
this alternative would have no effect on the
California brown pelican and would not likely
adversely affect the bald eagle, peregrine falcon,
desert tortoise, Yuma clapper rail, Western snowy
plover, or willow flycatcher. Since the overall effect
of this alternative would be beneficial by improving
aquatic habitat, but would also likely cause some
adverse effects from continued recreational activities
creating temporary disturbances during spawning
activities, it has been determined that this action
would likely adversely affect razorback suckers and
bonytail chubs.

There would be no impairment to threatened or
endangered species or species of concern from the
impacts resulting from this alternative.

Impacts on Cultural Resources. No adverse
impacts on cultural resources would occur. Further
protection of cultural resources could be afforded to
sites if zoning were applied to limit recreational
activities.

There would be no impairment to cultural resources
from the impacts resulting from this alternative.

Impacts on Visitor Use, Experience, and Safety.
Visitors who rely on motorized recreation, including
personal watercraft users, could experience moderate
impacts due to the displacement from their desired
recreational location. This alternative would create
major impacts on those persons who do not have
EPA-compliant engines. They would have to
purchase direct-injection two-stroke or four-stroke
engines or be displaced from the recreation area.

Nonmotorized users could have an improved
experience in areas where motors are prohibited due
to less noise, less wake from vessels, and from
hazards  associated  with motorized use.
Nonmotorized users of Black Canyon would be
required to be more self-reliant since motorized
users, other than the administrative patrols and
concession-operated raft tours, would not be
available to assist visitors.

Voluntary zoning could lead to visitor conflict if the

recommended activities are not adhered to.
Continued use of alcohol within the recreation area
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could lead to visitor conflicts. Boating safety should
improve with the implementation of the education
program and the shoreline flat-wake area.
Requirements for portable toilets and restrictions on
glass and styrofoam would improve sanitation around
the lakeshore, and the quality of the recreational
experience for visitors could improve.

Impacts on Soundscapes. The inflow areas of the
Virgin and Muddy Rivers, Pearce Ferry, and the
Gypsum Bed areas would be designated for
nonmotorized uses only. This would serve to protect
the soundscape and natural quiet in these areas,
which would be a beneficial impact on nonmotorized
recreationists and the natural resources in those areas,
including wildlife. The northern portion of Black
Canyon above Willow Beach would be zoned to
prohibit motorized uses year-round. This would allow
for the natural sounds to be the primary sounds
during those periods. The continued operation of the
commercial raft tours during these periods would
create a minor impact, as the noise from these rafts
would only be heard occasionally and the primary
sound would be the natural sounds.

Considering the enabling legislation, the history of
motorized vessel use at Lake Mead National
Recreation Area, and the park’s goals and objectives
to protect park resources and values, some noise from
this source of recreational use is appropriate. The
continued use of motorized vessels would continue to
have a moderate impact on the soundscape. Stricter
regulations and the enforcement of the Nevada
boating noise standards would reduce the noise from
vessels operating over 75 A-weighted decibels when
measured at the shoreline, independent of speed or
distance. The elimination of carbureted two-stroke
engines would reduce the noise from these vessels.

The 100-foot flat-wake zone could also reduce the
impacts of noise on people and wildlife on the
shoreline. Overall, this alternative would better
protect the natural soundscape in the remote, isolated,
and designated primitive areas of the recreation area
by restricting the use of motorized vessels in these
areas.

No impairment to park resources would occur as a
result of the impacts from this alternative.

Impacts on Socioeconomic Resources. Under this
alternative, all concession-operated facilities within
the park, except the Willow Beach concession
operation, could benefit slightly from the predicted
annual growth in visitation. However, no expansion
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would be allowed at any concession-operated facility
under this alternative, creating a negative impact on
the concessioners who had expectations of growth.
Initially, concession operations would be negatively
impacted from the restriction on glass and styrofoam
and by the ban on carbureted two-stroke engines,
though these would be temporary impacts. The
economy of adjacent communities and the region
could benefit from the expected annual growth in
visitation to the recreation area. However, businesses
that rent or sell older model carbureted two-stroke
engines and personal watercraft would be negatively
impacted by the restriction of their use in the
recreation area. Businesses that sell or rent direct-
injection two-stroke and four-stroke engines at the
recreation area would benefit from the requirements
under this alternative.

Impacts on Park Operations. According to the
1999 Lake Mead National Recreation Area Business
Plan (NPS 1999a), recreation area management staff,
and personnel audits conducted at Lake Mead
National Recreation Area, a total of 147 additional
park staff would be required to effectively implement
this alternative.

Impacts on Sustainability and Long-Term
Management. Actions proposed under alternative B
would not result in any loss of long-term
productivity, create irreversible or irretrievable
commitments of resources, or result in any adverse
impacts on park resources.

The Impacts of Alternative C:
Modified Preferred Alternative

Alternative C would provide for a range of
recreational opportunities from primitive to urban
park on both lakes. Facility expansion, including the
construction of new or the improvement of existing
launch ramps, the addition of slips in specific
marinas, or the addition of boats in the rental fleet,
could take place at several marinas. Marinas that
could expand under this alternative include
Cottonwood Cove on Lake Mohave, and on Lake
Mead, Overton Beach, Temple Bar, Echo Bay, and
Callville Bay. In addition, new lake access is
proposed under this alternative at Eldorado Canyon
on Lake Mohave, and new facilities are proposed at
Stewarts Point on Lake Mead. This alternative would
also include the construction of a loop road from
Government Wash to Boxcar Cove and the paving of
selected access roads and parking lots.
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A major action under this alternative would be
zoning the lakes to include primitive and
semiprimitive  recreational  settings or  zones.
Approximately 5% of the waters of the lakes would
be zoned primitive or semiprimitive, which would
result in reduced boating levels and, in the case of the
primitive settings, the elimination of motorized
boating, except electric trolling motors.

On Lake Mead, primitive zones would be established
at the critical inflow areas of the Virgin River and in
the Gypsum Beds area. Semiprimitive zones with
flat-wake restrictions would be established at the
Muddy River inflow area (Overton Wildlife
Management Area), Grand Wash Bay, and Bonelli
Bay. The area above Paiute Point extending to the
mouth of the Grand Canyon National Park would be
managed as rural natural or semiprimitive, depending
on whether Grand Canyon National Park would allow
motorized boat traffic to enter the canyon from Lake
Mead National Recreation Area.

On Lake Mohave, the primitive and semiprimitive
area would include Black Canyon above Willow
Beach. In this area, temporal zoning would be
applied, providing a range of recreational settings.
The area would be managed for a primitive setting
two days per week on a year-round basis. Between
Labor Day and Memorial Day, the area would be
managed for a semiprimitive setting five days per
week. During the summer months between Memorial
Day and Labor Day, the area would be managed for a
rural natural setting with only houseboats,
waterskiing, and wakeboarding prohibited. Personal
watercraft use would be monitored during this period
and restricted if the safety of lake users becomes an
issue. This would be determined by reported conflict
information and boating incidents.

This alternative would allow for the continued use of
two-stroke engines and personal watercraft through
2012, or 10 years after approval of the plan, except in
areas specifically zoned to prohibit all motorized
vessels, as described above, and other regulated areas
marked by buoys or signs.

Impacts on Air Quality. Implementation of
alternative C would eliminate carbureted two-stroke
engines from the park by 2012. Prior to that time,
there would be no notable change in air quality,
compared with alternative D (the baseline). In 2012,
more efficient engine types would replace the
carbureted two-stroke engines.

FINAL ENVIRONMENTAL IMPACT STATEMENT

Environmental Consequences

Under alternative C, hydrocarbon emissions would be
904 tons in 2004 and 360 tons in 2012, compared
with alternative D (918 in 2004 and 659 tons in
2012). The reductions under alternative C would
occur because carbureted two-stroke engines would
be replaced with cleaner engines after 2012. This
reduction would also result from a smaller park
boating capacity compared to alternative D and from
restrictions on personal watercraft or engine types.
Under alternative C, the conversion to cleaner
engines would result in HC emission reductions of
299 tons per year in 2012 compared to alternative D.

Under alternative C, there would be a net reduction in
HC+NO, emissions of 287 tons per year in 2012
when compared to alternative D, and a potential
beneficial effect on regional ozone levels. The impact
on human health from HC and NO, would be minor
in the long-term.

Under alternative C, conversion of carbureted two-
stroke engines would result in CO emission
reductions of 83 tons per year in 2004 and 30 tons per
year in 2012, compared with alternative D. The
impact to human health from CO emissions would be
minor.

Compared to alternative D, by the year 2012, the
conversion to cleaner engines required under
alternative C would eliminate personal watercraft
emissions of 268 tons of HC and 256 tons of
HC+NO,. Other pollutants would be eliminated as
well.

Impacts to air quality-related values would be
moderate. PM, 5 reductions would contribute to an
improvement in visibility, and the reduced ozone
production would contribute to a reduced potential
for plant damage. The impact is classified as
moderate because of the existing SUMO06 ozone
index.

Construction impacts from fugitive dust would be
short-term and minor, as particulate emission impacts
would be minimized by the use of dust-control
measures. Potential lead or ashestos hazards from
facility renovation would be avoided by the use of
licensed contractors for testing and removal of
materials, if necessary, in accordance with federal
and state regulations.

Under alternative C, the pollutant concentrations in
the Lake Mead National Recreation Area would
continue to be within national ambient air quality
standards. No changes are expected in the class Il
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airshed status, because motorized boating activity
will not result in a violation of any national air
quality standard.

Implementation of this alternative would not result in
an impairment of the air quality resource.

Impacts on Geologic Resources and Soils.
Development that occurs in previously undisturbed
sites could impact soil resources. Impacts that could
result include soil compaction, which could lead to
erosion and runoff. Revegetation and site design
would help minimize these impacts. Overall, the
combined impacts from the expansion of developed
areas within the recreation area and the construction
of new facilities or roads would create moderate
impacts.

Due to the size of the recreation area and the large
amount of protected geologic resources and desert
soils, no impairment to soils or geologic resources
would occur from the impacts resulting from this
alternative.

Impacts on Water Resources. Some minor,
temporary, localized impacts on water quality could
occur around construction sites. Under this
alternative, water quality in high-use areas should
improve in the long-term as portable toilet
requirements are implemented, sanitation s
improved, and carbureted two-stroke engine use is
eliminated after 2012. Areas would continue to be
monitored to ensure recreational standards for water
quality are met.

The total boating capacity for both lakes under
alternative C is 5,055 boats at any one time,
compared to 5,800 boats at any one time under
alternative D in 2004.

In 2004 at Lake Mead for all engine types, a
maximum threshold volume of approximately
199,000 acre-feet, or 10% of the available mixing
volume, would be required to meet water quality
standards. This would be considered a negligible to
minor adverse impact. The threshold volumes
required to comply with water quality standards at
Lake Mead under alternative C are 12% less than
threshold volumes required for alternative D in the
year 2004.

In 2012 at Lake Mead, when carbureted two-stroke
engines would be eliminated, a maximum threshold
volume of 86,000 acre-feet, or approximately 4% of
the available mixing volume, would be required to

XXVi

meet the water quality standards. This would be
considered a negligible to minor adverse impact. The
threshold volumes required to meet water quality
standards at Lake Mead under alternative C are 48%
less than alternative D in 2012.

The maximum threshold volume of water required to
meet water quality standards at Lake Mohave in 2004
for all engine types would be 165,000 acre-feet, or
approximately 24% of the available mixing volume.
This would be considered a negligible to minor
adverse impact. The threshold volumes required to
meet water quality standards at Lake Mohave in 2004
under alternative C are 15% less than threshold
volumes required for alternative D.

In 2012 at Lake Mohave, a maximum threshold
volume of 51,000 acre-feet, or approximately 7% of
the available mixing volume, would be required to
meet the water quality standards. This would be
considered a negligible to minor adverse impact. The
threshold volumes required to meet water quality
standards at Lake Mohave under alternative C are
61% less than alternative D in 2012. Effects would be
long-term because they would recur annually during
the summer heavy-use season.

Implementation of this alternative would not result in
an impairment of the water quality resource.

Impacts on Vegetation Including Shoreline
Vegetation. Some damage to vegetation would occur
on a localized basis. Topsoil would be removed prior
to construction and replaced afterwards, where
feasible, to save the seed base and assist with
restoration. Revegetation and landscaping with native
vegetation would occur to replace vegetation. Under
this alternative, no significant, long-term cumulative
effects on the vegetative community would be
expected. Nonnative salt cedar would be removed
from selected shoreline areas and replaced with
native cottonwood and willow trees, which could
lead to some beneficial effects on the shoreline
communities. Sensitive plant habitat would be
monitored and additional levels of protection from
recreational activities would be implemented if
deemed necessary by park resource managers. There
would be no impairment to native vegetation from
the impacts resulting under this alternative.

Impacts on Wildlife and Wildlife Habitat. Wildlife
could be disturbed at the construction sites during the
construction periods, and marginal wildlife habitat
would be removed. Based on the mitigation measures
and the amount of undisturbed habitat adjacent to or
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nearby the development area, this impact would be
minor. Construction projects along the lakeshore
could temporarily impact aquatic habitat by
increasing turbidity. This impact would be short-term
and localized during construction activities and
would be considered minor. This alternative would
provide further protection to the sensitive inflow
areas of Lake Mead from the potential disturbances
resulting from motorized uses. This would result in
some beneficial impacts. Implementation of this
alternative would further the protection of wildlife
habitat by reducing conflicts in critical nesting areas.
The impacts of implementing this alternative would
not impair park resources relative to wildlife.

Impacts on Threatened and Endangered Species.
The National Park Service would take all possible
precautions to ensure that actions under this modified
preferred alternative would not result in a jeopardy
finding to threatened and endangered species. More
protection to Southwestern willow flycatcher
populations in the sensitive inflow areas of Lake
Mead would occur as a result of zoning for
nonmotorized uses and temporal closures in these
areas. Water quality and health of the aquatic
ecosystem could improve over the long-term as
carbureted two-stroke engines are phased out. While
continued recreational use during the spawning
periods of bonytail chub and razorback suckers could
temporarily disrupt spawning activities, this impact
would not likely jeopardize the continued survival of
these species.

Under the evaluation of section 7 of the Endangered
Species Act, the determination has been made that
this alternative would have no effect on the
California brown pelican and would not likely
adversely affect the desert tortoise, bald eagle,
peregrine falcon, Yuma clapper rail, Western snowy
plover, and willow flycatcher, since the overall effect
of this alternative would be beneficial by improving
aquatic habitat. Implementing this alternative would
likely cause some adverse effects from continued
recreational activities creating temporary
disturbances during spawning activities; therefore,
this action would likely adversely affect razorback
suckers and bonytail chubs.

Construction activities that could occur in or around
desert tortoise habitat could likely adversely affect
desert tortoises; however, mitigation measures would
be in place prior to any construction activity,
reducing potential adverse impacts to these species.
Low-density and/or marginal habitat could be lost as
a result of this alternative. Alternative C would not

FINAL ENVIRONMENTAL IMPACT STATEMENT
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likely jeopardize the continued existence of the desert
tortoise, and is not likely to destroy or adversely
modify designated critical habitat for the desert
tortoise. The implementation of alternative C is not
likely to adversely affect the desert tortoise.

There would be no impairment to threatened,
endangered, or species of concern from the impacts
resulting from this alternative.

Impacts on Cultural Resources. Site design and
coordination with the cultural resources manager
would ensure that no cultural resources were
damaged under this alternative.

All areas of future development will be inventoried
for cultural resources as required by 36 CFR part
800, and all cultural resources will be evaluated for
eligibility to the National Register of Historic Places.
If the project results in any adverse effects to cultural
resources, the National Park Service will consult with
the appropriate State Historic Preservation Office in
the development of a mitigation plan.

There would be no impairment to cultural resources
from the impacts resulting from this alternative.

Impacts on Visitor Use, Experience, and Safety. In
general, visitor experience should improve with the
implementation of this alternative. Visitor conflicts
should decrease due to recreational zoning and the
implementation of the 200-foot flat-wake zone
proposed around beaches frequented by bathers,
boats at the shoreline, and near people in the water
and at the water’s edge. Visitor safety and
experiences should improve because of carrying
capacity limitations and mandatory boater education
requirements. Sanitation and litter programs, alcohol
restrictions for boat operators, and the long-term
implementation of uniform boating laws would also
contribute to improved visitor experiences. Some
visitors might be adversely impacted by recreational
opportunity restrictions, such as the policy to prohibit
motorized use (except electric trolling motors) in
primitive areas and the restrictions on motorized use
in the semiprimitive areas. This alternative allows
carbureted two-stroke engine use, including personal
watercraft, until the year 2012.

Impacts on Soundscapes. This alternative would
provide a higher level of protection to the soundscape
in the sensitive inflow areas than under alternatives A
and D, but would not protect as large of an area as
under alternative B. On Lake Mead, the inflow area
of the Virgin River and the Gypsum Bed areas would
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be designated as primitive areas, with nonmotorized
uses only (except electric trolling motors) under this
alternative. This would serve to protect the
soundscape and natural quiet in those areas, which
would be a beneficial effect on nonmotorized
recreationists and the natural resources in those areas,
including wildlife. The semiprimitive areas would be
located in the Muddy River inflow area (Overton
Wildlife Management area), Bonelli Bay, and Grand
Wash Bay.

On Lake Mohave, the northern portion of Black
Canyon above Willow Beach would have temporal
zoning that would prohibit motorized use two days
per week year-round. This would allow for the
natural sounds to be the primary sounds during those
periods, and would serve to benefit nonmotorized
recreationists, as well as wildlife species in the
canyon. Between Labor Day and Memorial Day, the
area would be managed for a semiprimitive setting
five days per week, and during the summer months
between Memorial Day and Labor Day, the area
would be managed for a rural natural setting.

The continued operation of the commercial raft tours
and administrative patrols during those periods would
create a minor impact, as the noise from these vessels
would only be heard occasionally, and the primary
sound would be the natural sounds. Considering the
enabling legislation, the history of motorized vessel
use at Lake Mead National Recreation Area, and the
park’s goals and objectives to protect park resources
and values, some noise from this source of
recreational use is appropriate. The continued use of
motors would continue to have a moderate impact on
the soundscape. Stricter regulations and the
enforcement of the Nevada boating noise standards
would reduce the noise from vessels operating over
75 A-weighted decibels when measured at the
shoreline, independent of speed or distance. The
elimination of carbureted two-stroke engines would
also reduce noise. Impacts under alternative C would
not result in impairment to the park’s soundscape.

The continued use of motorized vessels, including
personal watercraft, would create minor to moderate
impacts on the soundscape in the high-use and
development zones of Lakes Mead and Mohave.
There would be beneficial impacts from eliminating
motorized use in the primitive zones and restricting
motorized use in the semiprimitive zones. However,
it is likely that visitors to these areas could
experience minor to moderate impacts as noise
travels from adjacent zones. It is anticipated that the
increase of the flat-wake zone from 100 feet to 200
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feet would reduce noise to persons on the other side
of the zone from 6 to 4 A-weighted decibels. While
this alternative would protect more area than under
alternatives A and D, it would protect less area than
under alternative B. No impairment to park resources
would occur as a result of the impacts from this
alternative.

Impacts on Socioeconomic Resources. Except for
prohibiting the sale of glass beverage containers and
styrofoam within the recreation area, which could
cause minor impacts from reduced income,
concessioners (except the Willow Beach operation)
should benefit from this modified preferred
alternative due to increased park visitation and
improved visitor facilities. Concessioners could
benefit slightly from the sale or rental of portable
toilets. Willow Beach concessioners could be
negatively impacted by the temporal semiprimitive
designation of Black Canyon and the reduction of
motorized vessel use through the proposed
restrictions. Concessioners located where expansion
would be authorized could benefit from increased
services and facilities. Adjacent communities could
benefit from increased visitation to the recreation
area.

The economy of adjacent communities and the region
could benefit from the expected growth in visitation
to the recreation area. However, businesses that rent
or sell older model carbureted two-stroke engines and
personal watercraft could be burdened with stock
they could not sell. Businesses that sell or rent direct-
injection two-stroke and four-stroke engines would
benefit from the new requirements at the recreation
area.

Impacts on Park Operations. According to the
1999 Lake Mead National Recreation Area Business
Plan (NPS 1999a), recreation area management staff,
and personnel audits conducted at Lake Mead
National Recreation Area, approximately
157 additional full-time or seasonal positions would
be required to effectively implement this alternative.

Impacts on Sustainability and Long-Term
Management.  Actions proposed under this
alternative would not result in any significant loss of
long-term productivity. The main actions that would
cause direct impact on land resources relate to the
proposed development of additional facilities at two
locations within the recreation area and the expansion
of several existing facilities. When evaluated on a
broad scale, the amount of soils and vegetative
resources that would be removed from the
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construction areas is limited and small in scale.
Although site development and expansion would
cause an irretrievable commitment of soils,
vegetation, and wildlife habitat, and these adverse
impacts could not be avoided under this alternative,
mitigation measures would serve to decrease the
impacts, and the actions would not adversely affect
the overall quality and productivity of the Mojave
Desert ecosystem within the recreation area.

Sanitation requirements for portable toilets and the
2012 regulation preventing the operation of
carbureted two-stroke engines could reduce potential
impacts on water quality. The original riverine
environment has been altered by the construction of
the reservoirs and the invasion of exotic species such
as tamarisk. Implementing this alternative would not
amplify these impacts on the existing overall
productivity of Lake Mead National Recreation Area.

Impacts of Alternative D: Baseline

Alternative D  emphasizes growth with a
corresponding reduction in the variety of recreational
activities available in the recreation area. Facility
expansion would be similar to that proposed under
alternative C. Facility expansion for Lake Mohave
would occur at Cottonwood Cove, and a new launch
facility would be constructed at Eldorado Canyon.
On Lake Mead, expansion would be authorized at
Overton Beach, Echo Bay, Temple Bar, and Callville
Bay. A new launch facility would be constructed at
Stewarts Point.

Under this alternative, a greater percentage of the
waters of the recreation area would be designated as
urban park and wurban natural with no areas
designated as primitive or semiprimitive. Areas
would be managed for a high-density recreational
experience for boaters and lake users. Lakeshore
zoning would be mandatory and exclusive and certain
areas would be closed to overnight camping.

This alternative would allow for the continued use of
all two-stroke engines and personal watercraft in all
zones of Lakes Mead and Mohave, except where they
are specifically prohibited with buoys or signs.

Impacts on Air Quality. Implementation of
alternative D would impose no restrictions on the
type of watercraft or engine used in the park. There
would be a continuing reduction in the number of
carbureted two-stroke engines on the lake as a result
of EPA regulations on manufacturers.

FINAL ENVIRONMENTAL IMPACT STATEMENT
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Under alternative D, hydrocarbon (HC) emissions
would be 659 tons in 2012. In the 2004 to 2012
period, the conversion to cleaner engines would
result in HC emission reductions of approximately
259 tons per year. This reduction would continue in
the years after 2012.

Under alternative D, there would be a net reduction
in HC+NO, emissions of approximately 246 tons per
year in 2012, compared to the emissions in 2004, and
a potential beneficial effect on regional ozone levels.
The impact on human health from HC and NO,
would be minor in the long-term.

Long-term emissions of HC, PMy,, and PM, s would
decrease, while emissions of NO, and CO would
increase under alternative D.

Alternative D would result in a potential reduction of
regional ozone formation. This would lead to a
potential reduction in the SUMO06 index.

Based on the lack of evidence of ozone injury to
plants and the anticipated reductions in ozone
formation, but recognizing the existing SUMO06
index, the estimated level of long-term adverse
impact on air quality-related values from
alternative D would be moderate.

The long-term adverse effects of these pollutants on
visibility, as a result of implementation of
alternative D, would be negligible.

Construction impacts from fugitive dust would be
short-term and minor, as particulate emission impacts
would be minimized by the use of dust-control
measures. Potential lead or asbestos hazards from
facility renovation would be avoided by the use of
licensed contractors for testing and removal of
materials, if necessary, in accordance with federal
and state regulations.

The pollutant concentrations in the Lake Mead
National Recreation Area would continue to be
within national ambient air quality standards. No
changes are expected in the class Il airshed status,
because motorized boating activity will not result in a
violation of any national air quality standard.

Implementation of this alternative would not result in
an impairment of the air quality resource.

Impacts on Geologic Resources and Soils.

Development that occurs in previously undisturbed
sites could impact soil resources. Impacts would
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include soil compaction, which could lead to erosion
and runoff. Revegetation and site design would help
minimize these impacts. Overall, the impacts from
the expansion of developed areas within the
recreation area or the construction of new facilities or
roads would, when combined, create moderate
impacts. Due to the size of the recreation area and the
large amount of protected geologic resources and
desert soils, no impairment to soils or geologic
resources would occur from the impacts resulting
from this alternative.

Impacts on Water Resources. Under alternative D,
water quality would likely improve in camping and
high-use areas from the portable toilet requirements
and the placement of additional restroom facilities. In
the long-term, over the next 20 years, as carbureted
two-stroke engines are replaced by direct-injection
two-stroke and four-stroke engines, water quality in
high-use areas should improve. However, until then,
water quality in high-use coves during peak periods
of use could experience minor to moderate impacts.
There is the potential that activities related to
sanitation and refueling could continue to create
moderate to major impacts on water quality in high-
use areas. Antidegradation standards could be
surpassed during high-use periods, and certain areas
could be temporarily or permanently closed to
recreational use.

The total boating capacity for both lakes under
alternative D is 5,800 boats at any one time. In 2004
at Lake Mead, a maximum threshold volume of
approximately 226,000 acre-feet, or about 11% of the
available mixing volume, would be required to meet
water quality standards. This would be considered a
negligible to minor adverse impact.

With further reduction in emissions in the year 2012
at Lake Mead, maximum threshold volume would
decrease to approximately 166,000 acre-feet, or about
8% of the available mixing volume.

The maximum threshold volume of water required to
meet water quality standards at Lake Mohave in 2004
would be 193,000 acre-feet, or about 28% of the
available mixing volume. This would also be
considered a negligible to minor adverse impact.

The reduction in emissions at Lake Mohave in 2012
would require a maximum threshold volume of
130,000 acre-feet, or about 19% of the available
mixing volume.
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The impact to water quality would be negligible to
minor; however, in confined areas, such as coves
with high watercraft use, impacts could be detectible
but would still be within water quality standards or
criteria. Effects would be long-term because they
would recur annually during the summer heavy-use
season; however, water quality would remain within
historical or desired water quality conditions.

Implementation of this alternative would not result in
an impairment of the water quality resource.

Impacts on Vegetation Including Shoreline
Vegetation. Minor impacts on vegetation would
occur on a localized basis around construction sites.
Topsoil would be removed prior to construction and
replaced afterwards, where feasible, to save the
seedbase and assist with restoration. Revegetation
and landscaping with native vegetation would occur
to replace vegetation. Because of the small size of the
impact area compared with the size of the resource
base, no impairment to the vegetative community
would occur. Sensitive plant habitat could be slightly
damaged by occasional visitor use in shoreline areas.
Sensitive plant habitat would be monitored and
additional levels of protection due to increased
recreational activities would be implemented if
deemed necessary by park resource managers. The
impacts on vegetation from the implementation of
this alternative would not impair the overall resource
base of Lake Mead National Recreation Area.

Impacts on Wildlife and Wildlife Habitat. Wildlife
would be temporarily displaced from the expansion
areas due to construction activities. Wildlife species
at construction sites that could not move from the
area could be destroyed by construction activities.
However, this impact would be considered minor due
to the amount of similar habitat available nearby.

This alternative would provide for minimal
protection of wildlife species within the recreation
area from the use of motorized vessels in sensitive
and important habitat. Sensitive species, particularly
birds, around inflow areas could continue to be
disturbed by the use of motorized vessels, even with
the no-wake regulation. Nesting bird habitat could be
impacted from the continued use of motorized vessels
within sensitive roosting and nesting areas in the
recreation area. However, the impacts of
implementing this alternative would not impair the
wildlife in the recreation area.

Impacts on Threatened and Endangered Species.
There could be potential adverse impacts from this
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alternative on threatened or endangered species, but
mitigation measures should serve to reduce or
eliminate any potential impacts. Monitoring would
occur on threatened and endangered fish species, and
special zoning on either lake might be implemented if
determined necessary by park biologists in
consultation with fisheries managers. The 300-foot
flat-wake zone could have a beneficial impact on
threatened and endangered species or habitat located
in shoreline areas.

Under the evaluation of section 7 of the Endangered
Species Act, the determination has been made that
this alternative would have no effect on the
California brown pelican and would not likely
adversely affect the bald eagle, peregrine falcon,
Yuma clapper rail, Western snowy plover, or
Southwestern willow flycatcher. Implementing this
alternative would likely cause some adverse effects
from continued recreational activities creating
temporary disturbances during spawning activities;
therefore, this action would likely adversely affect
razorback suckers and bonytail chub. However,
additional protection might be provided through the
implementation of the 300-foot shoreline flat-wake
zone.

Due to the nature of proposed construction activities
within desert tortoise habitat, there is the potential to
adversely effect the desert tortoise from direct take or
the loss of burrows or other habitat features.

There would be no impairment to threatened,
endangered, or species of concern from the impacts
resulting under this alternative.

Impacts on Cultural Resources. Site design and
coordination with the cultural resources manager
would ensure that no cultural resources are damaged
under this alternative. There would be no impairment
to cultural resources from the impacts resulting from
this alternative.

All areas of future development will be inventoried
for cultural resources as required by 36 CFR part
800, and all cultural resources will be evaluated for
eligibility to the National Register of Historic Places.
If the project results in any adverse effects to cultural
resources, the National Park Service will consult with
the appropriate State Historic Preservation Office in
the development of a mitigation plan.

Impacts on Visitor Use, Experience, and Safety.

Visitor experience would likely deteriorate with the
implementation of this alternative. Visitor conflicts
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should decrease due to recreational zoning and the
implementation of the 300-foot shoreline flat-wake
zone, but the additional restrictions might limit
visitor use and create visitor dissatisfaction. Safety
should improve with the proposed restrictions,
including prohibited alcohol use and the 300-foot
flat-wake zone, but safety might eventually
deteriorate as overcrowding and congestion occur
both on the lake and at adjacent facilities.

Visitors would not have the full spectrum of
opportunities to enjoy a variety of recreational
settings within the recreation area. This could cause
certain visitors to be dissatisfied with their
recreational experience.

Impacts on Soundscapes. Considering the enabling
legislation, the history of motorized vessel use at
Lake Mead National Recreation Area, and the park’s
goals and objectives to protect park resources and
values, some noise from this source of recreational
use is appropriate. Noise from motorized vessels
would continue to have a moderate impact on the
soundscape in all areas of Lakes Mead and Mohave.
Under this alternative, the National Park Service
would promulgate a special regulation to prohibit all
motorized vessels that operate at 75 A-weighted
decibels or above. The 300-foot flat-wake zone could
reduce noise from motorized vessels at the shoreling,
although some boats are louder while idling and
operating at flat-wake speeds than while cruising at
normal speeds. Impacts under alternative D would
not result in impairment to the park’s soundscape.

Impacts on Socioeconomic Resources. Eliminating
the sale of alcoholic beverages, glass containers, and
styrofoam within the recreation area could negatively
impact park concessioners. Increased park visitation
and the authorized expansion could benefit park
concessioners. Adjacent communities could benefit
from increased visitation to the recreation area.

Businesses that sell or rent personal watercraft and
other two-stroke engines would not be negatively
impacted by this alternative.

Impacts on Park Operations. According to the
1999 Lake Mead National Recreation Area Business
Plan (NPS 1999a), recreation area management staff,
and personnel audits conducted at Lake Mead
National Recreation Area, approximately 169
additional full-time or seasonal positions would be
required to implement this alternative.
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Impacts on Sustainability and Long-Term
Management. The impacts associated with this
alternative would be similar to those under
alternative C, but they could potentially create a
higher level of impact, primarily due to zoning
differences. Allowing increased visitor use along the
lakeshore in urban natural and urban park zones
would focus visitation and impacts on these areas.
The increased visitation would be concentrated along
the shoreline and would not impact the overall
productivity of the Mojave Desert ecosystem.

XXXIi

The continued unrestricted use of carbureted two-
stroke engines until after many become inoperable
after 2025 could adversely impact the water quality
of the lakes, and recreational water quality standards
could be exceeded during certain periods at high-use
areas. It is uncertain whether this impact on water
quality would be an irreversible or irretrievable
commitment of resources; however, it could cause
immediate impacts by forcing area closures, and
there is the potential that reduced water quality could
harm aquatic organisms with algae blooms,
suspended solids and turbidity, and oxygen depletion.
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TABLE ES-6: COMPARISON OF LONG-TERM IMPACTS UNDER EACH ALTERNATIVE

Alternative A

Alternative C
(Modified Preferred

Alternative D

Impact Topic (No Action) Alternative B Alternative) (Baseline)
Air quality Some beneficial Some beneficial Some beneficial effects ~ Minor to moderate
effects effects adverse impacts
Geologic Potentially minorto  No impacts Potentially negligible Potentially minor

resources and
soils

moderate adverse
impacts

adverse impacts

adverse impacts

Water resources,
including sensitive
aguatic resources

Moderate adverse
impacts

Some beneficial
effects

Some beneficial effects

Minor to moderate
adverse impacts

Vegetation, Minor adverse Negligible to minor  Potentially some Minor adverse
including shoreline impacts adverse impacts beneficial effects impacts
vegetation

Wildlife and Minor to potentially ~ Some beneficial Some beneficial effects  Minor to

wildlife habitat

major adverse
impacts

effects

potentially major
adverse impacts

Threatened and

Minor to moderate

Some beneficial

Some beneficial

Minor to moderate

endangered adverse impacts; impacts impacts adverse impacts
species potentially

beneficial impacts

to sensitive habitat
Cultural resources  No impacts No impacts No Impacts No Impacts

Visitor use,
experience, and
safety

Moderate to major
adverse impacts

Some beneficial
effects; potentially
moderate adverse
impacts

Some beneficial effects

Moderate to major
adverse impacts

Soundscapes

Moderate adverse
impacts

Slight beneficial
effects; moderate
adverse impacts

Slight beneficial effects;
moderate adverse
impacts

Moderate adverse
impacts

Socioeconomic
resources

Potentially major
adverse impacts

Some slight
beneficial effects;
potentially
moderate adverse
impacts

Some slight beneficial
effects; potentially
moderate adverse
impacts

Some slight
beneficial effects;
potentially minor
adverse impacts

Park operations

Potentially
moderate to major
adverse impacts

Potentially
moderate adverse
impacts

Potentially moderate
adverse impacts

Potentially
moderate adverse
impacts
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INTRODUCTION

The National Park Service (NPS) is considering
implementing a lake management plan within the
Lake Mead National Recreation Area to improve the
management of Lakes Mead and Mohave, while
allowing for a range of recreational opportunities and
providing for the long-term protection of park
resources.

This section describes the purpose and need for the
action; provides an overview of the management
history of the recreation area, including related
planning documents, policies, regulations, and laws;
provides information on the topics analyzed under
each alternative; and identifies issues and impacts
related to lake management.

This Final Environmental Impact Statement / Lake
Management Plan presents the no-action alternative
and three action alternatives for managing Lakes
Mead and Mohave, as well as alternatives that have
been ruled out and the justifications for their
elimination.

PROJECT SITE LOCATION

Lake Mead National Recreation Area includes two
reservoirs (Lakes Mead and Mohave) along
140 miles of the former Colorado River from the
southern tip of Nevada to the northwest corner of
Arizona. It contains portions of Clark County,
Nevada, and Mohave County, Arizona (figure 1).

Lake Mead National Recreation Area is bounded on
the north by the town of Overton, Nevada, the Virgin
Mountains, and the Shivwits Plateau; on the east by
Grand Canyon National Park and land administered
by the Bureau of Land Management (BLM); on the
south by Bullhead City, Arizona, and Laughlin,
Nevada; and on the west by Boulder City, Nevada,
the Eldorado Mountains, and the Newberry
Mountains. The recreation area is generally
associated with the city of Las Vegas, Nevada, which
lies approximately 20 miles to the northwest
(figure 2).

The recreation area contains 1,501,216 acres, of
which 1,484,159 acres are in federal ownership
administered by the National Park Service and
12,568 are nonfederal lands. An additional
4,488 acres surrounding Hoover and Davis Dams are
administered by the Bureau of Reclamation. Lake
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Mead National Recreation Area is the fourth largest
unit of the national park system outside the state of
Alaska. Federal acreage divided by state reflects 60%
of the park is located in Arizona and 40% is located
in Nevada.

The area surrounding Lakes Mead and Mohave is
rugged with deep canyons, dry washes, sheer cliffs,
and mountains. Improved access to the shore of the
lakes is limited (figure 1). Northshore Road provides
access to the Callville Bay, Echo Bay, and Overton
Beach developed areas along the western edge of
Lake Mead. Lakeshore Road is the most heavily used
road in the park and provides access to the Alan
Bible Visitor Center, Boulder Beach, and Las Vegas
Bay developed areas on the southwestern portion of
Lake Mead.

U.S. Highway 95 on the west extends the length of
Lake Mohave, and spur roads provide access to the
Cottonwood Cove developed area and to the
Eldorado Canyon overlook. A number of unimproved
roads also provide access to the vast backcountry of
the Eldorado and Newberry Mountains. On the east,
U.S. Highway 93 provides the main transportation
link with spur roads leading to Willow Beach on
Lake Mohave, and Temple Bar, South Cove, and
Pearce Ferry on the eastern portion of Lake Mead and
the western edge of Grand Canyon National Park.
Katherine Landing, at the southernmost end of Lake
Mohave, is located just north of Davis Dam and is
accessed by Nevada Highway 163 off of U.S.
Highway 95 and by Arizona Highway 68 off of U.S.
Highway 93.

The recreation area is located in one of the fastest
growing regions of the United States. It is within a
half-day drive of the large metropolitan area in
southern California and within a one-day drive of
population centers in Utah and Arizona. These states
provide the largest number of visitors to Lake Mead
National Recreation Area from outside Nevada. A
total of over 9 million visitors were recorded in 2001.

Southern Nevada, Arizona, southern California, and
southern Utah are the major points of origin for many
of the Lake Mead National Recreation Area water-
based recreationists. However, the adjacent
attractions of Las Vegas and Laughlin, Nevada, draw
people from throughout the nation, as well as
international visitors, many of whom visit Lake Mead
National Recreation Area while they are in the area.
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PURPOSE OF AND NEED FOR THE PLAN

Concurrent with the expanding service industries in
Las Vegas and Laughlin, and with the trend of
increasing population in the “sunbelt” states, Clark
County, Nevada (which includes both Las Vegas and
Laughlin), experienced a 36% increase in population
between 1990 and 2000 (Clark County 2001). Not
included in these population figures are the seasonal
“snowbird” visitors who spend a portion of the winter
in this area. The pressures of increasing visitation and
regional population growth have created numerous
challenges for the future management of Lake Mead
National Recreation Area, its resources, and the
opportunities for public recreational experiences.

PURPOSE AND NEED

In 1986 the Lake Mead National Recreation Area
General Management Plan (NPS 1986) established
land-based management zones and strategies for
meeting the goals and general purposes of the
recreation area. Since that time, management issues
have surfaced that have not been adequately
addressed or resolved in previous planning efforts.
These issues relate to the increase in recreational use
of the lakes, visitor conflicts and safety, potential
impacts on park resources from water-related
recreation, and personal watercraft use.

The overall objective of this Lake Management Plan
is to improve the management of Lakes Mead and
Mohave, while providing for the long-term protection
of park resources and allowing a range of recreational
opportunities to support visitor needs. This
environmental impact statement evaluates
alternatives and strategies for protecting the resources
and values of the Lake Mead National Recreation
Area, while offering recreational opportunities as
provided for in the park’s enabling legislation,
purpose, mission, and goals. A special analysis on the
management of personal watercraft is provided under
each alternative to meet the terms of the settlement
agreement between Bluewater Network and the
National Park Service.

Specifically, this environmental impact statement
evaluates four alternatives for managing the Lake
Mead National Recreation Area. The analysis
considers recreational opportunity zoning, shoreline
zoning, developed areas and facilities, recreational
services, recreational conflicts, sanitation and litter,
resource protection, park operations, and personal
watercraft use. An overview of these topics is
provided below, and an in-depth analysis is presented

under each alternative in the “Alternatives Selected
for Analysis” chapter of this document.

Recreational Opportunity Zoning

The recreational opportunity spectrum has been used
to develop a range of alternatives within five
recreational settings: primitive, semiprimitive, rural
natural, urban natural, and urban park. Table 1
describes the settings, the expected conditions, and
the NPS services that would be provided within each
setting. The descriptions are not intended to be
absolute, and there may be some features common to
more than one setting.

Zone Descriptions. One of the unique features of
Lake Mead National Recreation Area is the diversity
of water-based recreational settings users can
experience. The settings range from quiet solitude to
faster, more social experiences. With over 180,000
acres of water, lake users are generally assured of
finding opportunities to engage in a variety of
experiences well into the future. The water
management zones described below summarize the
conditions, features, facilities, and types of
experiences for each zone.

Primitive Setting — Users in this management zone
may encounter a small number of other
boaters/people engaged in low-impact activities.
Opportunities for solitude characterize this zone,
while allowing for a variety of recreational activities.
There is limited evidence of human impact on the
landscape. Only nonmotorized watercraft and electric
trolling motors (operating at flat-wake speeds or less
than 5 mph) are authorized in this zone. Watercraft
speeds will be kept low to preserve the area’s tranquil
qualities. Noise levels will be low. No roads or
commercial operations exist or are authorized.
Activities in this zone are more self-reliant, as NPS
patrols are infrequent. Abundant opportunities for
quiet and tranquil exploration and fishing are
available.

Semiprimitive Setting — Users in this management
zone will occasionally encounter other boaters/people
engaged in limited impact activities. Opportunities to
experience a sense of peace and quiet are available,
and there is some expectation of solitude. Noise
levels will be low, as watercraft will be limited to
flat-wake speeds or 65-horsepower engines. Personal
watercraft use is prohibited. There is limited evidence
of human impact on the landscape, with the exception

LAKE MEAD NATIONAL RECREATION AREA
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TABLE 1: RECREATIONAL OPPORTUNITY SPECTRUM — LAKE MEAD NATIONAL RECREATION AREA

Primitive Setting

Semiprimitive Setting

Rural Natural Setting

Urban Natural Setting

Urban Park Setting

No roads, structures, facilities,
or commercial services.

Boats using electric trolling
motors only (and operating at
flat-wake speeds or less than
5 mph). Water activities that
are supported by
nonmotorized boats.

Restricted numbers, low
visitation, rare human contact.

Mechanical noise and lighting
originate outside the zone.

Natural-appearing landscape
with pristine views.

No expectation of NPS
services, emergency services,
law enforcement,
interpretation, or maintenance;
no scheduled patrols.

Unmaintained dirt or four-wheel-
drive-vehicle road access.
Dispersed camping area.
Commercial services originating
outside the zone.

Boating and water activities
restricted to flat-wake speeds or
65-horsepower engines. Personal
watercraft prohibited. Electric
trolling motors allowed.

Occasional contact with visitors
and other boaters.

No permanent lighting, no
generators.
Landscape appears natural

except in access areas.

National Park Service responds to
emergencies, infrequent patrols.

Main access roads maintained,
facilities primarily limited to
National Park Service for lake
access and use.

Primitive campgrounds with
designated sites.

Commercial services originate
outside the zone.

Some types of boating and
water activities are restricted.
There are no special restrictions
in this zone.

Encounters with visitors and
other boaters common.

Lighting only for security and
safety purposes.

Noise expected during daylight
hours, minimal noise at night.

Natural landscape predominant
with some manmade features.

Patrols scheduled but
occasional; response originates
outside the zone with limited
emergency services; law
enforcement, maintenance, and
interpretive services available.

Paved access roads.

Developed campground with
section zoned for tent camping.

Limited range of commercial
facilities and services available.

Limited range of commercial
boating services available.

Time and location restrictions on
waterskiing, wakeboarding, or
tubing due to boat densities.

Encounters with other visitors
frequent, crowding and conflict
are the exception.

Lighting provided for safety and
security.

Landscape modified with
emphasis on natural features.

Full range of emergency
services; law enforcement,
maintenance, and interpretive
services available; patrols
regular and frequent.

Paved roads.

Fully developed campgrounds
with hookups. Shoreline
camping under permit.

Full array of commercial facilities
and services available.

High level of boating and water
activity, and highest levels of
controls on boating.

Time and location restrictions on
waterskiing, wakeboarding, or
tubing due to boat densities.

Intense visitor use with
congestion and high social
contact. Conflicts expected.

Artificial lighting, motorized
vessels originating in the area,
traffic noise expected into the
night.

Highly modified landscape,
buildings, graded beaches, and
landscaping visible.

Full range of emergency
services; law enforcement,
maintenance, and interpretive
services available; patrols
regular and frequent.

uonysInpoLjuy



PURPOSE OF AND NEED FOR THE PLAN

of gravel roads that access the shoreline. Some
degree of self-reliance is necessary due to the
remoteness of the area. There are abundant
opportunities for exploration and fishing.

Rural Natural Setting — Users in this zone will
commonly encounter other boaters/users throughout
the zone. There are no restrictions on boat type or
speed. Because these zones are distant from the
primary launch areas, noise levels will be moderate.
Commercial services are authorized in this zone, and
NPS patrols are occasional and scheduled. The zone
provides for a mix of recreational opportunities for
all water-based activities, including exploration,
waterskiing, wakeboarding, tubing, and fishing.

Urban Natural Zone — Users in this zone will
frequently encounter other visitors and may
experience crowding and conflict. Due to the higher
levels of recreational activity, users may experience
high noise levels in this zone, which may be
continuous during the daylight hours but should
decrease with nightfall. The landscape is modified
but limited to support lake access, including public
launch ramps and smaller concession-operated
marinas. The zone provides for a mix of recreational
opportunities for all water-based activities including
exploration, waterskiing, wakeboarding, and fishing.
There may be times and locations when waterskiing,
wakeboarding, or tubing may be limited due to boat
densities.

Urban Park Zone — Users in this zone will
encounter intense visitor use with expectation of
crowding and conflict on summer weekends. Higher
noise levels may be experienced in this zone and may
extend into the night due to the proximity to urban
areas and adjacent traffic on highways and access
roads. The landscape is modified to reflect the
development of a full range of commercial services
associated with marinas, launch ramps, campgrounds,
trailer villages, and picnic areas. The zone provides
for a mix of recreational opportunities for all water-
based activities, including exploration, waterskiing,
wakeboarding, and fishing. The shoreline areas
within this zone may be zoned for specific activities
to address conflict between the various shoreline
users. During summer weekends, opportunities for
waterskiing, wakeboarding, and tubing may be
limited due to boat densities throughout the zone.

Shoreline Zoning

Shoreline zoning has been in place at Boulder Beach
on Lake Mead for several years. Certain areas have
mandatory zoning where only specific activities can
take place, such as the SCUBA park. Other areas
have voluntary zoning where the area is
recommended for certain activities, such as the ski
beach. Alternatives for shoreline zoning in the urban
park zones are evaluated in this Lake Management
Plan to determine if such zoning would reduce visitor
conflict and increase visitor safety and satisfaction,
while ensuring a wide range of recreational
opportunities exist in these areas.

Developed Areas and Facilities

There is a need to identify facility improvement,
capacity, location, and expansion for the
developments that control lake access. Fluctuating
reservoir levels have placed some facilities at risk
from exposure to high winds and waves. Facility
modernization is needed as the design life for many
facilities has been exceeded, and maintenance costs
continue to increase. Facility development must
match the lake carrying capacity.

Recreational Services

With the rapid growth along the boundary of the
recreation area, there is a need to define which
services should be provided within the park and
which services could best be accommodated outside
the park. These issues are addressed in “Appendix A:
Commercial Services Plan.”

Recreational Conflict

A range of recreational opportunities and settings
exist within the recreation area. There is a need to
define recreational opportunities and establish
management  prescriptions that will address
conflicting uses and ensure a wide range of
recreational opportunities exist in the future.

Sanitation and Litter
Shoreline sanitation, indiscriminant deposition of
human wastes, and litter (particularly glass and

styrofoam) are critical factors influencing visitor
satisfaction.

LAKE MEAD NATIONAL RECREATION AREA



This Lake Management Plan identifies a range of
options that focus on the reduction of shoreline litter,
the improvement of shoreline sanitation, and the
development of appropriate utility services and
infrastructure required to meet this objective.

Resource protection — Recreational use of the lakes
has the potential to impact cultural, traditional, and
natural resources. This Lake Management Plan
addresses issues related to water quality, air quality,
soundscape and noise pollution, shoreline vegetation
management, habitat enhancement for fisheries, the
protection of endangered species habitat, the
protection of sensitive bird nesting areas, the
protection of cultural and traditional sites along the
shoreline, and the protection of bighorn sheep habitat
and other habitat accessible from the lake.

Park operations — Park operations and management
practices are evaluated, as well as alternatives
addressing the frequency and number of law
enforcement patrols, the specific rules for

FINAL ENVIRONMENTAL IMPACT STATEMENT

Purpose and Need

recreational activities, the maintenance of facilities,
such as launch ramps, water systems, sewage
systems, and marinas, and the cleanliness of
facilities, such as restrooms and other shoreline
facilities.

Personal watercraft use — Regarding personal
watercraft use, the purpose of and the need for taking
action is to evaluate a range of alternatives and
strategies for the management of personal watercraft
use at Lake Mead National Recreation Area to ensure
the protection of park resources and values, while
offering recreational opportunities as provided for in
the recreation area’s enabling legislation, purpose,
mission, and goals. Upon completion of the process
outlined in the National Environmental Policy Act of
1969 (NEPA), the National Park Service may either
take action to adopt special regulations to manage
personal watercraft use at Lake Mead National
Recreation Area or discontinue personal watercraft
use at the unit as allowed for in the National Park
Service March 2000 rule (36 CFR 3.24).



BACKGROUND

In 1992 park managers determined that the
development of a lake management plan was
necessary to address issues surfacing from increased
visitation to Lakes Mead and Mohave. The first step
in developing a lake management plan was to initiate
a study to establish a baseline inventory of physical,
biological, and social factors influencing the quality
of the recreational experience at Lake Mead National
Recreation Area. The primary emphasis was on
documenting existing conditions, evaluating the
social and environmental acceptability of these
conditions, and identifying probable causes and
potential solutions to problems or unacceptable
conditions. The major components of the study
included a recreational wuse inventory, an
environmental/biological inventory, and a social/
visitor experience inventory. Extensive public
scoping enhanced the study. The inventory was
completed in 1994, and the analysis was completed in
1997 (Graefe and Holland 1997). A summary of the
results is found in “Appendix B: Analysis of
Recreational Carrying Capacity.” The inventory and
analysis provided the framework to develop
alternatives for managing visitor use, facilities, and
park resources within the management zones located
in and adjacent to Lakes Mead and Mohave.

PARK-SPECIFIC LEGISLATION
AND PLANNING DOCUMENTS

The enabling legislation for Lake Mead National
Recreation Area (Public Law [PL] 88-639)
established the recreation area “for the general
purposes of public recreation, benefit, and use, and in
a manner that will preserve, develop and enhance, so
far as practicable, the recreation potential, and in a
manner that will preserve the scenic, historic,
scientific, and other important features of the area,
consistent with  applicable reservations and
limitations relating to such area and with other
authorized uses of the lands and properties within
such area.” The Secretary of the Interior was
authorized under the act to provide for general
recreational use. General recreational use was defined
within section 4(b) of this legislation and included
bathing, boating, camping, and picnicking.

The 1986 General Management Plan (NPS 1986)
provided the overall management direction for Lake
Mead National Recreation Area. The plan established
management zones to accommodate increasing
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visitor use while protecting park resources. However,
many of the current issues were not anticipated and
are, therefore, not addressed in the General
Management Plan.

The 1993 Lake Mead National Recreation Area
Statement for Management (NPS 1993b) identified
the need for a lake management plan, and the 1998
Lake Mead National Recreation Area Strategic Plan
(NPS 1998c) established goals relating to resource
protection, public enjoyment, and visitor satisfaction.
The 2001 NPS Strategic Plan (NPS 2001b) has
reaffirmed these goals.

The 1999 Resource Management Plan (NPS 1999c¢)
and State of the Park Report for Lake Mead National
Recreation Area identify threats to park resources,
including impacts on water quality from concentrated
recreational use in coves; impacts on water quality in
harbors and in high-use lakeshore areas; impacts on
water quality from the discharge of municipal runoff
and treated effluent, with attendant industrial and
medical chemical wastes such as perchlorate, methyl
tertiary butyl ether, benzene, and endocrine
disruption compounds; deterioration of air quality
from the use of powerboats, the operation of
carbureted two-stroke engines, and from the high
volume of traffic in developed areas; backcountry
and lakeshore sanitation, including human waste and
litter; and visitor competition for shoreline camping.
The Resource Management Plan also identified the
major resource issues relative to Lakes Mead and
Mohave, including water quality threats, the
protection of threatened and endangered species and
rare plant species; and the development of water
management and monitoring programs.

SERVICEWIDE LEGISLATION
AND PLANNING DOCUMENTS

The National Park Service Organic Act of 1916
directs the National Park Service to manage units “to
conserve the scenery and the natural and historic
objects and the wild life therein and to provide for the
enjoyment of the same in such a manner as will leave
them unimpaired for the enjoyment of future
generations.” Congress reiterated this mandate in the
Redwood National Park Expansion Act of 1978 by
stating that the National Park Service must conduct
its actions in a manner that will ensure no
“derogation of the values and purposes for which

LAKE MEAD NATIONAL RECREATION AREA



these various areas have been established, except as
may have been or shall be directly and specifically
provided by Congress.” The Organic Act prohibits
actions that permanently impair park resources unless
a law directly and specifically allows for the acts. An
action constitutes an impairment when its impacts
“harm the integrity of park resources or values,
including the opportunities that otherwise would be
present for the enjoyment of those resources and
values” (NPS 2001c, Section 1.4.3).

NPS Management Policies (NPS 2001c) require the
analysis of potential effects under each alternative to
determine if actions would impair park resources. To
determine impairment, the National Park Service
must evaluate “the particular resources and values
that would be affected; the severity, duration, and
timing of the impact; the direct and indirect effects of
the impact; and the cumulative effects of the impact
in question and other impacts.” The National Park
Service must always seek ways to avoid or minimize,
to the greatest degree practicable, adverse impacts on
park resources and values. However, the laws do give
the National Park Service management discretion to
allow impacts on park resources and values when
necessary and appropriate to fulfill the purposes of a
park, as long as the impact does not constitute
impairment to the affected resources and values (NPS
2001c, Sections 1.4.3, 1.4.4).

NPS units vary based on their enabling legislation,
natural and cultural resources, missions, and the
recreational opportunities appropriate for each unit or
for areas within each unit. An action appropriate at
Lake Mead National Recreation Area, as designated
by the enabling legislation, might impair resources in
another unit. This environmental impact statement
analyzes the context, duration, and intensity of
impacts related to recreational use, including personal
watercraft use, at Lake Mead National Recreation
Area, as well as the potential for resource
impairment, as required by Director’s Order 12:
Conservation  Planning, Environmental Impact
Analysis and Decision Making (NPS 2000a).

OVERVIEW OF RECREATIONAL USE
AND PERSONAL WATERCRAFT USE

Lake Mead was created after the water began to back
up behind Hoover Dam in 1935, filling completely in
1941. Hoover Dam not only impounded the waters of
Lake Mead, it also created vehicular access over the
Colorado River between Arizona and southern

FINAL ENVIRONMENTAL IMPACT STATEMENT
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Nevada. At that time, the population of the
community of Las Vegas was less than 50,000.

By 1937 the estimated visitor use of Lake Mead was
552,128. In the 1950s Davis Dam was completed,
and Lake Mohave began to fill. Area visitation
reached 1 million for the first time in 1946, 2 million
in 1953, and 3 million in 1963.

Water-based recreation during these early periods
was primarily divided between shoreline use and
boating. Boating activities included exploration of the
newly formed reservoirs and fishing. The early boats
were primarily constructed of wood and were small
in size. They were vulnerable to winds in the open
basins of lakes, and boat swamping was the
predominate boating accident recorded.

Lake Mead National Recreation Area was formally
established by Congress in 1964. From that time to
the 1970s, visitation jumped to 6 million, and there
was a corresponding increase in boating activity.
Lake Mead was being discovered as one of the
premier inland water recreation areas. During this
period, boat construction was greatly improved, and
the majority of boat hulls were manufactured with
fiberglass. This greatly improved safety and reduced
the boat swamping incidents.

With the improved safety of boats on the water, the
diversity of recreational activities increased.
Exploration and fishing continued to be popular, but
waterskiing and speedboating activities were
increasing on both lakes.

Personal watercraft, primarily stand-up models, were
first observed on Lakes Mead and Mohave in the
mid-1970s. In the 1980s the first sit-down models
were available with one- or two-person capacities.
During this time, personal watercraft were
manufactured by four companies, and the first
personal watercraft consumer magazines were
published. The typical cost of a personal watercraft
was $6,600.

From the mid-1980s through the mid-1990s, sales
grew rapidly, then leveled off starting in the mid-
1990s. According to visitor use surveys in 1993, the
use of personal watercraft at Lake Mead National
Recreation Area during this time constituted 15% of
the boats on the water at any one time. A rapid
increase in personal watercraft was observed at the
recreation area starting in 1994, when use jumped to
30% of the boats on the water at any one time.
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Today monitoring shows that personal watercraft use
constitutes 35% of the boats on the water at any one
time. There are 11,000 personal watercraft registered
in Clark County, Nevada, and thousands more in the
region surrounding Lake Mead National Recreation
Area. The highest densities are observed in the urban
interface areas of the lakes — the Boulder Basin of
Lake Mead and in the lower portion of Lake Mohave.
The Personal Watercraft Industry Association
believes that, through the year 2002, most personal
watercraft output is between 155-165 horsepower
(PWIA 2001). Some models are capable of carrying
up to three passengers, and some can pull a skier and
carry an observer.

Personal  watercraft congregate in  shoreline
accessible areas and usually operate within 0.5 mile
of the shoreline. A typical party will include two
personal watercraft and six to eight individuals. A
base camp is established along the shoreline, and
personal watercraft use is rotated among the group.
On Lake Mead, use is concentrated at Horsepower
Cove, Saddle Cove, and Government Wash. Each of
these sites is accessible by vehicle and is within
30 minutes of the Las Vegas Valley. Similarly, on
Lake Mohave, use is concentrated at Arizona and
Nevada Telephone Coves and Cabinsite Point. Due to
the narrow configuration of the lower portion of Lake
Mohave, personal watercraft users must share the
waters with other boaters, sometimes resulting in
boating conflicts.

Personal watercraft are often used as tag-alongs with
other boats. It is not uncommon to see personal
watercraft being towed behind a houseboat as part of
a houseboat vacation. Seldom are personal watercraft
seen entering the more remote portions of the lake
without the support of another vessel. Towable
trailers are available for personal watercraft, which
allow users to bring camping gear and fuel to support
their visit. These trailers are rarely observed on Lakes
Mead or Mohave.

The average operating life of a personal watercraft is
5 to 10 years, depending upon the source. The
formula for determining the operating life of personal
watercraft was published in the Federal Register on
October 4, 1996 (EPA 1996a). Based on this formula,
the National Park Service expects that by 2012, most
boat owners will already be in compliance with the
2006 EPA marine engine standards. The Personal
Watercraft Industry Association believes the typical
operating life of a personal watercraft rental is
3 years and approximately 5 to 7 years for a privately
owned vessel. The majority of personal watercraft
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used today are powered by conventional two-stroke
engines (California Air Resources Board [CARB]
2001). The Personal Watercraft Industry Association
notes that direct-injection engines have been
available in personal watercraft for four years, and
three personal watercraft manufacturers introduced
four-stroke engines for the 2002 model year (PWIA
2001) The Environmental Protection Agency
assumes that the existing two-stroke engine models
would not be completely replaced by newer personal
watercraft technology until 2050 (EPA 1996a). The
2006 compliant personal watercraft with direct-
injection engines are available locally and comprise a
significant percentage of new personal watercraft
sales. The 1996 EPA rule to control exhaust
emissions from new marine engines, including
outboards and personal watercraft, are expected to
reduce hydrocarbon emissions by 50% from present
levels by the year 2012, with a 75% reduction by
2030 (EPA 1996a).

PERSONAL WATERCRAFT USE
REGULATORY BACKGROUND

More than one million personal watercraft' are
estimated to be in operation today in the United
States. Sometimes referred to as “jet skis” or “wet
bikes,” these vessels use an inboard, internal
combustion engine powering a water jet pump as its
primary source of propulsion. They are used for
transportation and enjoyment and are capable of
speeds in the 60-mph range. Personal watercraft were
once the fastest growing segment of the boating
industry and represented over 30% of all boat sales.

The National Park Service maintains that personal
watercraft emerged and gained popularity in park
units before it could initiate and complete a “full
evaluation of the possible impacts and ramifications.”
While personal watercraft use remains a relatively

1. Personal watercraft, as defined in 36 CFR §1.4(a)
(2000), refers to a vessel, usually less than 16 feet in length,
which uses an inboard, internal combustion engine
powering a water jet pump as its primary source of
propulsion. The vessel is intended to be operated by a
person or persons sitting, standing, or kneeling on the
vessel, rather than within the confines of the hull. The
length is measured from end to end over the deck excluding
sheer, meaning a straight line measurement of the overall
length from the foremost part of the vessel to the aftermost
part of the vessel, measured parallel to the centerline.
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new recreational activity, it has occurred in 32 of
87 park units that allow motorized boating.

The National Park Service first began to study
personal watercraft in Everglades National Park. The
studies showed that personal watercraft use over
emergent vegetation, shallow grass flats, and mud
flats damaged the vegetation, adversely impacted the
shore birds that fed on the vegetation, and disturbed
the life cycles of other wildlife. Consequently,
managers at Everglades National Park determined
that personal watercraft use remained inconsistent
with the resources, values, and purposes for which
the park was established. In 1994 the National Park
Service prohibited personal watercraft at the park
through a special regulation (59 FR 58,781).

Other public entities have taken steps to limit, and
even to ban, personal watercraft use in certain
waterways as national researchers continue to study
the effects of personal watercraft use. At least
34 states have either implemented or have considered
regulating the use and operation of personal
watercraft (63 FR 49,314). Similarly, various federal
agencies, including the U.S. Fish and Wildlife
Service and the National Oceanic and Atmospheric
Administration, have managed personal watercraft
differently than other classes of motorized watercraft.

Specifically, the National Oceanic and Atmospheric
Administration regulates the wuse of personal
watercraft in most national marine sanctuaries. The
regulation resulted in a court case where the court of
appeals for the District of Columbia declared
management specific to personal watercraft use valid.
In Personal Watercraft Industry Association v.
Department of Commerce, 48 F.3d 540 (D. C. Cir.
1995), the court ruled that an agency can discriminate
and manage one type of vessel (specifically personal
watercraft) differently than other vessels if the
agency explains its reasons for the differentiation.

In February 1997 the Tahoe Regional Planning
Agency, the governing body charged with ensuring
no derogation of Lake Tahoe’s water quality, voted
unanimously to ban all two-stroke, internal
combustion engines, including personal watercraft,
because of their effects on water quality. The ban at
Lake Tahoe began in 2000.

In recognition of its duties under the Organic Act and
NPS Management Policies, as well as increased
awareness and public controversy, the National Park
Service reevaluated its methods of personal
watercraft regulation. Historically, the National Park
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Service grouped personal watercraft with all vessels;
thus, people could use personal watercraft when the
unit’s superintendent’s compendium allowed the use
of other vessels. Later the Park Service closed seven
park units to personal watercraft use through the
implementation of horsepower restrictions, general
management plan revisions, and park-specific
regulations such as those promulgated by Everglades
National Park.

In May 1998 the Bluewater Network, a coalition of
more than 70 organizations, filed a petition urging the
National Park Service to initiate the rulemaking
process to prohibit personal watercraft use
throughout the national park system. In response to
the petition, the Park Service issued an interim
management policy requiring superintendents of
parks where personal watercraft can occur, but where
they have never occurred, to close the parks to
personal watercraft use until the rule was finalized. In
addition, the National Park Service proposed a
specific personal watercraft regulation premised on
the notion that personal watercraft differ from
conventional watercraft in terms of design, use,
safety record, controversy, visitor impacts, resource
impacts, horsepower-to-vessel-length ratio, and thrust
capacity (63 FR 49, 312-17, Sept. 15, 1998).

The National Park Service envisioned the
servicewide regulation as an opportunity to evaluate
impacts from personal watercraft use before
authorizing the use. The preamble to the servicewide
regulation calls the regulation a “conservative
approach to managing personal watercraft use,”
considering the resources concerns, visitor conflicts,
visitor enjoyment, and visitor safety. During a 60-day
comment period, the National Park Service received
nearly 1,800 comments on the proposed regulation.

As a result of public comments and further review,
the National Park Service promulgated an amended
regulation that prohibited personal watercraft use in
most units and required the remaining units to
determine personal watercraft appropriateness for
continued use (36 CFR 3.24(a), 2000; 65 FR 15,077—-
90, Mar. 21, 2000). Specifically, the regulation
allowed the National Park Service to designate
personal watercraft areas and to continue their use by
promulgating a special regulation in 11 park units,
including Lake Mead National Recreation Area, and
by amending the  units’ superintendents’
compendiums in 10 park units (36 CFR 3.24(b)). The
National Park Service based the distinction between
designation methods on the units’ degree of
motorized watercraft use.

13



PURPOSE OF AND NEED FOR THE PLAN

In response to the personal watercraft final
regulation, Bluewater Network sued the National
Park Service under the Administrative Procedures
Act and the Organic Act. The organization challenged
the NPS decision to allow continued personal
watercraft use in 21 park units while prohibiting
personal watercraft use in other park units. In
addition, the organization also disputed the NPS
decision to allow 10 park units to continue personal
watercraft use after 2002 by making entries in
superintendents’ compendiums, which would not
require the opportunity for public input in the
rulemaking process. Further, the environmental group
claimed that because personal watercraft cause water
and air pollution, generate increased noise levels, and
pose public safety threats, the National Park Service
acted arbitrarily and capriciously when making the
challenged decisions.

In response to the suit, the National Park Service and
the environmental group negotiated a settlement. The
resulting settlement agreement, signed by the judge
on April 12, 2001, changed portions of the NPS
personal watercraft rule. While 21 park units can
continue personal watercraft use in the short-term,
each of those parks desiring to continue long-term
personal watercraft use must promulgate a park-
specific special regulation in 2002. In addition, the
settlement stipulates that the National Park Service
must base its decision to issue a park-specific special
regulation to continue personal watercraft use
through an environmental analysis conducted in
accordance with the National Environmental Policy
Act (NEPA). According to the settlement agreement,
the NEPA analysis must, at a minimum, evaluate
personal watercraft impacts on water quality, air
quality, soundscapes, wildlife, wildlife habitat,
shoreline vegetation, visitor conflicts, and visitor
safety.

In 2001 the National Park Service adopted its new
management policy for personal watercraft. The
policy prohibits personal watercraft use in NPS units
unless their use remains appropriate for the specific
park unit (NPS 2001b, Section 8.2.3.3). The policy
statement authorizes the use based on the park’s
enabling legislation, resources, values, other park
uses, and overall management strategies.

On September 5, 2002, the National Park Service
published a draft rule for the operation of personal
watercraft at Lake Mead National Recreation Area.
The draft rule for personal watercraft use is based on
alternative C (the preferred alternative) in the Draft
Environmental Impact Statement | Lake Management
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Plan (now the modified preferred alternative in this
Final Environmental Impact Statement). The 60-day
public comment period on the draft rule ran from
September 5 to November 4, 2002.

The proposed September 16, 2002, prohibition of
personal watercraft was averted with the execution of
a stipulated modification to the settlement agreement.
The modified settlement agreement was approved by
the court on September 9, 2002, and extends
unrestricted personal watercraft use in selected NPS
units until November 6, 2002.

The modified settlement agreement included a further
extension of personal watercraft use at Lake Mead
National Recreation Area until December 31, 2002.
Certain areas (zones 6, 7, 9, 15, 18, 23, and 24) as
identified in this Final Environmental Impact
Statement | Lake Management Plan are closed to
personal watercraft between November7 and
December 31, 2002. In addition, a 200-foot shoreline
flat-wake zone would be established in zones 3, 4,
13, 14, 15, 16, 19, 21, and 22, as identified in this
Final Environmental Impact Statement | Lake
Management Plan. Under the modified settlement
agreement, the National Park Service is required to
evaluate the operation of all fueling facilities on
Lakes Mead and Mohave. If a final rule is not
published by December 31, 2002, personal watercraft
would be prohibited until such time the final rule is
published.

OTHER PLANS, POLICIES,
AND ACTIONS CONSIDERED

Commercial Services Plan

The Lake Mead National Recreation Area
Commercial Services Plan (appendix A) provides
guidelines for assessing the changing conditions and
increasing pressures of visitor needs and adopting a
strategy that balances visitor needs with the purposes
and values of the recreation area unit. The
Commercial Services Plan evaluates the existing
management strategy and ensures that, under the
proposed alternatives, a range of visitor services
would be provided, and valuable natural and cultural
resources would be protected.

Concessions Contract

These are agreement(s) between the Secretary of the
Interior, or authorized delegate, and a concessioner,
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whereby the concessioner is required and authorized
to provide certain necessary and appropriate visitor
accommodations, facilities, or services within a park
unit under administration of the secretary. The
secretary authorizes concession operations by both
contracts and permits. Concession contracts are
issued via competitive bid, and it is anticipated that
within the next three years, prospectuses will be
released for new contracts for all park concession
operations.

Handicapped Access and Parking

All new recreational facilities are developed in
accordance with the Americans with Disabilities Act
Accessibility Guidelines (Recreation Facilities, 36
CFR part 1191). The National Park Service is
currently conducting an accessibility assessment of
buildings and recreational facilities parkwide to
determine what is needed to bring existing facilities
up to current standards. Regarding handicapped
parking, spaces are provided at each of the developed
areas throughout the park and at the top of launch
ramps. It would be neither practical nor safe to
authorize parking on the launch ramps because of the
9% to 14% grades, as it is difficult to exit a vehicle
on those grades and difficult to open and close doors.

Partnership and Funding Initiatives

The four federal agencies (National Park Service,
Bureau of Land Management, U.S. Fish and Wildlife
Service, and U.S. Forest Service) managing the
public lands adjacent to the city of Las Vegas, work
with a private support foundation called Outside Las
Vegas Foundation. The purpose of Outside Las
Vegas Foundation is to increase the appreciation of
these public lands by the residents of Las Vegas. The
agencies hope that increased appreciation will lead to
greater personal responsibility for protecting public
resources, as well as increased support, financially
and otherwise, for resource protection.

The Southern Nevada Public Land Management Act
of 1998 provides funding for improving the
recreational infrastructure on public lands in Clark
County from the sale of BLM-administered lands in
the Las Vegas Valley. The recreation area collects
entrance fees and boating use fees; 80% of those fees
collected are returned to the park and used to improve
park infrastructure.
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Lake Mead National Recreation Area is partnering
with the Nevada Division of Wildlife, Arizona Game
and Fish Department, and the Bureau of Reclamation
to provide improved recreation facilities. Funding
provided through the Sport Fish Restoration Program,
the Clean Vessel Act, State Lake Improvement Fund,
and the Reclamation Recreation Act have been used
for the construction of new launch ramps, restrooms,
fish cleaning stations, courtesy docks, floating boat-
pump-out stations, first-aid stations, and parking
areas.

Other funding initiatives include the Arizona State
Lake Improvement Funds, the Arizona Boating
Access Fund, the Sport Fish Restoration Act, the
Reclamation Recreation Act of 1992, and the
Transportation Equity Act of the 21st Century. These
funds are granted for the improvement of recreational
facilities, such as boat ramps and shoreline facilities
in Arizona.

Other potential sources include the Multispecies
Habitat Conservation Program and the Lower
Colorado River Habitat Conservation Plan.

Bureau of Reclamation Surplus Water Criteria

In December 2000 the Secretary of the Interior,
acting through the U.S. Bureau of Reclamation,
adopted interim criteria under which surplus water
conditions may be declared in the lower Colorado
River Basin. Beginning in calendar year 2002, the
interim surplus criteria were initiated, and they will
extend through 2016. The impacts of this action on
the recreation area operations are summarized in
“Appendix C: Summary of Operations under
Forecasted Water Elevations.”

EPA Final Rule for
Gasoline Spark-Ignition Marine Engines

As directed under section 213 of the Clean Air Act, as
amended in 1990 (CAA 1990), the Environmental
Protection Agency passed a regulation on
December 3, 1996 (EPA 1996a), to regulate exhaust
emissions from new spark-ignition gasoline marine
engines (including outboard engines, personal
watercraft engines, and jet boat engines) because
exhaust emissions from spark-ignition gasoline
marine engines cause or contribute to ozone in more
than one ozone nonattainment area (an area that does
not meet the national ambient air quality standards
for ozone). Once the program is fully implemented,
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the manufacturers of these engines must demonstrate
to the Environmental Protection Agency that
hydrocarbon emissions are reduced by 75% from
present levels through testing engines representative
of the product line before sale and after use. The
result of these regulations will be a new generation of
cleaner gasoline marine engines that will be available
to boaters.

The emission standards were phased in beginning
with the 1998 model year and will be fully
implemented in the 2006 model year. The emission
standard is being phased in to provide time to
develop new technology.

Systems Conveyance and Operations Program

This ongoing planning process will address water
quality issues and concerns related to the discharge of
treated effluent and wastewater from the Las Vegas
Valley into Las Vegas Wash. An environmental
impact statement is being developed by the National
Park Service and the Bureau of Reclamation, in
cooperation with the Clean Water Coalition, to
evaluate alternatives, including alternative discharge
points, to ensure future protection of the waters of
Lake Mead and the lower Colorado River system.

Las Vegas Bay Marina
Relocation Environmental Assessment

In September 2002, low-water conditions and the
expanding delta in the Las Vegas Bay forced the
National Park Service and marina operators at the
Las Vegas Boat Harbor to evaluate alternatives
related to the temporary relocation of the marina. An
environmental assessment was released to determine
the short-term and interim options for a marina
relocation or potential closure. A final decision was
made for the interim location in late September, and
marina operations were moved to Horsepower Cove
in early October (management preferred alternative).
The marina operation will remain in Horsepower
Cove until an amendment to the Lake Mead National
Recreation Area General Management Plan is
prepared that will address all low-water concerns
related to concession operations on Lake Mead.
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Amendment to the Lake Mead National
Recreation Area General Management Plan

Low-water issues have resulted in substantial impacts
to park and concession-operated facilities on Lake
Mead. Park managers have determined that an
amendment to the General Management Plan is
required to address the existing and potential future
low-water conditions at Lake Mead and how they
affect park operations and marina management. This
planning process is expected to start in early 2003
and will be completed in approximately two to
three years.

Other Requirements Considered

The National Park Service will comply with federal
and state regulations related to the Clean Air Act and
regulations related to hazardous materials, including
asbestos and lead contaminants.

State of Nevada Boater Education Law

In August 2001 the state of Nevada amended
chapter 488 of the Nevada Revised Statute, adding
provisions for mandatory boater education for
persons born on or after January 1, 1983 (Nevada
Boat Act). The amendment sets forth education and
certification requirements for those persons who will
operate a motorized vessel having a motor that
exceeds 15 horsepower on any interstate waters of
Nevada, including Lakes Mead and Mohave. This
amendment becomes effective on January 1, 2003.

Homeland Security

Security zones were established with the completion
of Hoover Dam and Davis Dam. Within these zones,
the Bureau of Reclamation has exclusive jurisdiction.
Following the events of September 11, 2001,
additional security measures were implemented that
restrict travel upstream and downstream of Hoover
Dam and limit vehicular travel across Hoover Dam.
Security measures are continually being evaluated
and may be modified in the future.
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ISSUES AND IMPACT TOPICS

In January 1993 public meetings were initiated to
help identify and summarize significant issues related
to the management of Lakes Mead and Mohave. A
notice of intent to prepare a lake management plan
and environmental impact statement for Lake Mead
National Recreation Area was published in the
Federal Register on May 3, 1993. Between January
1993 and September 2000, a series of public scoping
meetings, public information meetings, and
presentations on the development of the lake
management plan were held throughout the area. A
complete listing of the meeting dates and locations is
found in “Appendix D: Chronology of Lake
Management ~ Plan  Public Meetings and
Presentations,” and more detailed information on
public involvement is found in the “Consultation and
Coordination” part of this document.

The National Park Service interdisciplinary planning
team identified the following potential issues through
the public meetings, internal and external scoping,
and the aforementioned settlement agreement.

Air quality — Increased dust from construction
activities and exhaust emissions from construction
equipment could create temporary, localized impacts
on air quality. These air quality concerns are
primarily related to particulate matter.

Personal watercraft emit various compounds that
pollute the air. In the two-stroke engines commonly
used in personal watercraft, the lubricating oil is used
once and is expelled as part of the exhaust; and the
combustion process results in emissions of air
pollutants such as hydrocarbons (HC), nitrogen
oxides (NOy), particulate matter (PM;, and PM,35),
and carbon monoxide (CO). Personal watercraft also
emit fuel components such as benzene that are known
to cause adverse health effects. Even though PWC
engine exhaust is usually routed below the waterline,
a portion of the exhaust gases go into the air. These
air pollutants may adversely impact park visitor and
employee health, as well as sensitive park resources.
For example, in the presence of sunlight, HC and
NOy are ozone precursors. Ozone causes respiratory
problems in humans, including cough, airway
irritation, and chest pain during inhalations (EPA
1996b). Ozone is also toxic to sensitive species of
vegetation. It causes visible foliar injury, decreases
plant growth, and increases plant susceptibility to
insects and disease (EPA 1996b). Carbon monoxide
can affect humans as well. It interferes with the
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oxygen carrying capacity of blood, resulting in lack
of oxygen to tissues. NOy and particulate emissions
associated with personal watercraft use can also
degrade visibility (EPA 2000). NO, can also
contribute to acid deposition effects on plants, water,
and soil.

Although there is existing data showing that two-
stroke engines emit pollutants into the air, there is
little data that shows specifically what impacts
personal watercraft emissions have on air quality. It
is expected, however, that the 1996 EPA rule
concerning the manufacture of carbureted two-stroke
engines (EPA 1996a), including those used in
personal watercraft, would result in reduced air
emissions and thus improved air quality.

Geology/soils — The development of new facilities
in previously undisturbed areas would alter or
remove existing soil strata and surface drainage,
resulting in accelerated erosion. Fluctuating lake
levels could lead to shoreline erosion.

Water resources — Runoff from construction sites
could affect water quality. Water quality, area
aesthetics, and public health would be improved due
to improvements in litter control and lakeside
sanitation.

The vast majority of personal watercraft in use today
are powered by carbureted two-stroke engines that
discharge as much as 30% of their fuel directly into
the water (CARB 1999, NPS 1999d). Oil and gas
emissions release hydrocarbons; benzene, toluene,
ethylbenzene, and xylenes (collectively, BTEX);
polycyclic aromatic hydrocarbons (PAH); and methyl
tertiary butyl ether (MTBE). These discharges have
the potential to adversely affect water quality, the
health of people, and aquatic organisms, particularly
in high-use confined areas. Every water body has
different conditions (e.g., water temperature, air
temperature, water mixing, motorboat use, and
winds) that affect the level of impact from pollutants
(Oregon Department of Environmental Quality
[ODEQ] 1999).

Lake Mead provides drinking water for the Las
Vegas Valley, so protecting the water quality of the
lake is important. The water intake that delivers
drinking water to Las Vegas Valley is located at an
elevation of 1,050 feet above mean sea level, and the
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lake surface is usually above 1,180 feet, putting the
intake at a depth of 130 feet or more.

Vegetation and shoreline vegetation — Vegetation
would be removed or disturbed during construction
activities.

Shoreline vegetation along Lake Mead consists
primarily of nonnative salt cedar (Tamarix spp.). The
shoreline vegetation along Lake Mohave is also
dominated by salt cedar, but there are periodic stands
of native willows and cottonwood trees. Removal of
salt cedar would occur at selected areas around the
lakes. Native riparian species could be restored to
selected areas around the lakes if transplant efforts
are successful.

Access to shoreline areas by motorized vessels,
including personal watercraft, could lead to the
disturbance of sensitive plant species. Sensitive
plants species that grow in sandy areas could be
trampled by recreational use of these areas.

Wildlife and wildlife habitat — Wildlife could be
disturbed by the noise and activity levels around
construction sites and would likely avoid these areas
during construction. Available wildlife habitat could
be reduced by the construction of additional facilities
or developed areas. Important wildlife habitat for
birds and other species could be protected if these
areas are zoned for primitive or semiprimitive use or
are protected by seasonal closures.

Access to shoreline wildlife habitat by motorized
vessels, including personal watercraft, could disturb
wildlife by interrupting normal activities, resulting in
the alarm or flight response, the avoidance and
displacement of habitat, and effects on reproductive
success. Of particular importance at Lake Mead
National Recreation Area is bird habitat at the inflow
areas of the Colorado, Muddy, and Virgin Rivers and
along portions of Lake Mohave. The Muddy River
inflow in the Overton Wildlife Management Area has
restricted use under the management of the Nevada
Division of Wildlife. Personal watercraft are able to
access the sensitive areas around Lake Mohave and
the inflow areas of the Virgin River and Colorado
River at high rates of speed, while other motorized
vessels either cannot access the areas or must access
them at flat-wake speeds. The combination of
personal watercraft speed, noise, and the ability to
access shallow shoreline areas can disrupt riparian
habitat areas critical to wildlife.
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Some literature suggests that noise from personal
watercraft could have a greater impact on wildlife in
the inflow areas than noise from other types of
watercraft because of their speed and ability to access
shallow water areas more readily. This could force
waterfowl and other shorebirds from their nests and
habitat, causing nest abandonment, stress, and
associated behavioral changes.

Wildlife in these sensitive inflow areas would be
protected from disturbance by motorized vessels,
including personal watercraft, if these areas were
zoned for flat-wake speeds or zoned to restrict
motorized vessels.

Threatened and endangered species — Threatened
and endangered species may exist in or near proposed
development or expansion sites. Available habitat
could be reduced from proposed construction
activities.

The use of motorized vessels, including personal
watercraft, could disturb threatened and endangered
species that occupy habitat close to or within Lake
Mead and Lake Mohave.

Threatened and endangered habitat could be
protected in the sensitive inflow areas if the lakes
were zoned for primitive use in those areas.

Cultural resources — Unknown cultural resources
could exist in areas proposed for development and
could be disturbed by construction activities.
Increased visitation to significant shoreline cultural
or traditional areas by motorized vessels, including
personal watercraft, could impact the integrity of
these sites.

Soundscapes — Park soundscapes include both
natural and human components. The natural
soundscape is considered a park resource. Park
natural soundscapes include all the naturally
occurring sounds in the park, not including any
sounds of human origin. At Lake Mead National
Recreation Area, the natural soundscape would
include such natural sounds as wind in the trees,
thunder, quiet, birds calling, rocks falling, animals
moving, streams flowing, and waves on the lake
caused by wind.

Human-caused sounds at Lake Mead National
Recreation Area include all types of watercraft
(including personal watercraft), automobiles and
trucks, aircraft, generators, and electronic devices
(such as boom boxes and horns). Noise from
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construction  activities and  watercraft could
negatively impact visitors and natural and cultural
resources.

Personal watercraft most likely comply with noise
standards, and the 1999 personal watercraft models
are reported to be quieter than the 1998 models
(PWIA 2001). However, the nature of the noise
generated from personal watercraft may be more
disturbing than noise from other watercraft operating
at similar decibel levels. Personal watercraft tend to
be operated closer to shore, operated in confined
areas, and used in groups. Frequent changes in pitch
and rapid changes in acceleration and direction
typical of the operation of personal watercraft can
create noise that can be disturbing to other
recreationists.

Potential noise impacts on wildlife are discussed in
the wildlife section.

Visitor use and experience — The visitor experience
could improve if conflicts between visitors are
reduced, litter is reduced, sanitation is improved, and
recreational opportunities are enhanced. The visitor
experience could be temporarily affected by activities
related to the construction of new facilities.

Some research suggests that visitors believe that
personal watercraft use creates conflicts among
recreational user groups, mainly due to their noise,
speed, and the manner in which they are used. Other
visitors believe that personal watercraft are no
different than other motorized vessels. Nevertheless,
conflict can occur between personal watercraft users
and other recreationists, and this can lead to visitor
dissatisfaction.

Safety — The use of motorized vessels, including
personal watercraft, can lead to unsafe conditions due
to reckless operation, operation at high speeds,
operation in storms or inclement weather conditions,
unsafe operation in high-density boating areas, and
operation by uneducated and/or inexperienced users.

The operation of personal watercraft can be
dangerous due to the nature of the watercraft.
Personal watercraft have limited turning capabilities
when not under propulsion. This characteristic has
been one of the chief factors in personal watercraft-
related accidents. Manufacturers are working to
resolve this issue. In addition, personal watercraft can
operate at high speeds close to the shoreline. This
practice can create unsafe conditions and safety
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Issues and Impact Topics

hazards to other users, swimmers,

canoeists, and kayakers.

including

Improved education and information services for
park visitors and coordinated law enforcement efforts
may contribute to a decrease in visitor injuries,
fatalities, and  search-and-rescue  operations.
Shoreline flat-wake zoning would reduce the risk to
shoreline users.

Park operations — An improvement to existing
facilities and an increase in visitor services and
facilities would increase demands on park operations.
Improved or new facilities could result in an increase
in park visitation. An increase in staff would be
necessary to protect resource values, maintain the
setting and facilities, educate the public, and enforce
the laws and regulations.

Socioeconomic resources — According to the Money
Generation Model, an economic model for estimating
the money that is generated through the development
of recreation facilities, the Lake Mead National
Recreation ~ Area  contributes approximately
$500 million annually to the regional economy.
Improved visitor facilities and services could result in
an increase in park visitation, which could translate
into an overall increase in tourist dollars to
concession operations around the lakes and nearby
communities and could add to the regional economy.

Businesses that sell or rent motorized vessels may be
impacted by the EPA 2006 emission requirements.
Businesses could benefit from the sale and service of
direct-injection two-stroke and four-stroke engines
and personal watercraft. Rental businesses could be
negatively impacted if they have to replace their
rental fleet with engines that are in compliance with
the new regulations.

ISSUES CONSIDERED BUT DISMISSED
FROM FURTHER CONSIDERATION

Issues related to the management of the Lower
Granite Gorge of Grand Canyon National Park were
considered in the planning process. Significant issues
included recreational opportunities in the Lower
Granite Gorge, upstream commercial travel, camping
for boaters originating from Lake Mead National
Recreation Area, the group size of commercial tours
originating from Lake Mead National Recreation
Area, and other recreational activities including
restrictions on motorized craft. These issues were not
addressed in this planning process, but will be
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addressed through a separate Colorado River
planning process.

The outflow of Las Vegas Wash, including treated
effluent and run-off from the Las Vegas Valley, was
brought up as an issue in relation to water quality and
marina operations in Las Vegas Bay. It was
determined that the issues involved with Las Vegas
Wash are outside the scope of this planning effort.
The National Park Service is working with several
coordination committees around the Las Vegas area
to maintain the quality and integrity of the treated
wastewater and reduce impacts to Lake Mead. This
alternative discharge option issue will be addressed in
an environmental impact statement for the Systems
Conveyance and Operations Program.
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The following issues were reviewed in the planning
process but were considered not appropriate for this
planning project.

The alternatives are not within the proposed
wilderness boundaries within the recreation area.
No impacts would occur on wetlands or wild and
scenic rivers because none of these areas occur
within the proposed project area.

The proposed activities are exempt from NPS
floodplain guidelines (NPS 1993a) because the
actions addressed in this plan are functionally
dependent upon the waters of Lakes Mead and
Mohave.

No impacts would occur on low-income
populations or prime and unique agricultural
lands.

LAKE MEAD NATIONAL RECREATION AREA



OBJECTIVES IN TAKING ACTION

The overall objective of this Lake Management Plan
is to ensure the protection of the recreation area’s
natural and cultural resources, values, and purpose
while allowing a broad range of recreational
opportunities to enhance visitor experience. This
objective relates directly to the Lake Mead National
Recreation Area Mission Statement outlined in the
2001 Lake Mead National Recreation Area Strategic
Plan (NPS 2001b), which is to provide diverse inland
water recreational opportunities in a spectacular
desert setting for present and future generations. The
primary goal set forth in the Strategic Plan is to
protect, restore, and maintain in good condition the
natural and cultural resources and associated values
of Lake Mead National Recreation Area and to
manage these resources and values within the broader
ecosystem and cultural context.

This goal encompasses the broad mandates of the
NPS Organic Act and includes the concepts of
biological and cultural diversity and the perpetuation
of natural processes within the park. In reality, Lake
Mead National Recreation Area functions as part of a
larger, dynamic system, and humans and their
culture, through time, must be considered part of the
system. The Strategic Plan emphasizes the
importance of adopting ecosystem management as a
management philosophy and the need to assess and
identify the recreation area’s multiple ecosystem
boundaries and scales (variable zones of influence)
including environmental, cultural, social, and
economic factors, such as watershed, wildlife habitat,
and floral ranges. The National Park Service is
directed to actively engage in collaborative planning
and management activities within the defined
variable zones of influence.

Under this broad goal and mission statement are
several goals that relate specifically to the
management of the lake environment.

Nonnative plant species and shoreline vegetation —
Shoreline vegetation along most of Lakes Mead and
Mohave comprises nonnative species such as
tamarisk. Along Lake Mohave there are pockets of
native riparian vegetation, such as willows and
cottonwoods. Nonnative plant species threaten these
resources because they often replace native species,
disrupt natural processes, and otherwise destroy
natural systems. By eliminating or geographically
containing the targeted species, the National Park
Service can help restore natural systems. The primary

FINAL ENVIRONMENTAL IMPACT STATEMENT

focus within Lake Mead National Recreation Area
over the next five years will be on nonnative species
within riparian areas associated with park springs and
selected shoreline areas of Lake Mohave.

Threatened and endangered species and species of
concern — Under the NPS Organic Act and the
Endangered Species Act, federal agencies are
required to develop programs for conserving listed
species. In consideration of these acts, the Strategic
Plan gives responsibility to the National Park Service
for knowing the condition of its resources and for
tracking the status and stability of the populations of
federally listed threatened and endangered species
that were identified by the year 1997. These
populations consist of those threatened and
endangered species with critical habitat on parklands,
as well as those species requiring NPS recovery
actions. The Strategic Plan outlines strategies for
preserving, protecting, restoring, maintaining,
monitoring, and evaluating the habitat of all
threatened and endangered species in the park and for
mitigating any impacts that affect critical habitat or
the populations of threatened and endangered species.
In particular, the plan provides management
strategies for the razorback sucker, including the
implementation of the Native Fish Work Group
action plan for razorback sucker recovery actions.
The National Park Service is directed to coordinate
with the Bureau of Reclamation and U.S. Fish and
Wildlife Service on the annual monitoring of
Southwestern willow flycatcher nesting areas in the
Virgin and Muddy Rivers and potential willow
flycatcher areas on Lake Mohave.

Although there are no listed plant species within
Lake Mead National Recreation Area, there are
species of special concern. One objective of
managing plant species of special concern is to
coordinate surveys and assess the need for protection
measures.

Wildlife — The National Park Service is directed to
manage species of special concern that are not
federally listed as threatened, endangered, or
nonnative by coordinating or conducting surveys for
special status wildlife species and assessing the need
for protection measures. These include species
identified in the Resource Management Plan, Lake
Mead National Recreation Area (NPS 2001d) as
having special significance to the recreation area or
species on adjacent lands managed by other state or
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federal agencies where park habitat supports those
species. These include charismatic species and state-
listed sensitive species as well as focus species of the
Clark County Multi-Species Conservation Program
and the Lower Colorado River Multi-Species
Conservation Program.

Water quality — The National Park Service is
required under law to protect the surface and
subsurface waters of Lakes Mead and Mohave. Water
quality within Lakes Mead and Mohave is threatened
by external sources, such as the Las Vegas Wash and
the Virgin and Muddy Rivers, and internal sources,
such as treated park wastewater, human sanitation,
and fuel from boats and personal watercraft. The
highest established standard for water quality in both
Nevada and Arizona is for swimming (full body
contact). Fishing is an important visitor activity with
established water quality standards. The park has
adopted those standards as the desired condition for
98% of the park. The standard is set at 98%, rather
than the desired future goal of 100%, due to current
conditions at the confluence of Las Vegas Wash. The
park is working toward this longer-term goal.

Cultural resources — Under the Strategic Plan, the
National Park Service is directed to perform surveys
and condition assessments of cultural resources. To
preserve recorded archeological sites, monitoring is
necessary, and additional actions to enhance
preservation may be required. Under this goal, the
number of recorded archeological sites for Lake
Mead National Recreation Area that are listed in
good condition on the 1999 Archeological Sites
Management Information System would be increased
from 10% to 50%. Good condition indicates that the
site is not deteriorating due to natural processes such
as erosion, or human impacts such as vandalism or
looting. The plan addresses the need to protect
natural and cultural resources from any illegal
activity occurring within the recreation area
boundary, such as violations of the Archeological
Resources Protection Act of 1979, illegal off-
highway vehicle activity, plant and animal poaching,
illegal hunting, vandalism, and hazardous material
spills and dumping. The plan also addresses the need
to monitor known cultural sites to prevent human-
caused disturbances.

Visitor experience and opportunities — Under the
Strategic Plan, enjoyment of the recreation area and
its resources is a fundamental part of the visitor
experience. Visitor enjoyment and safety are affected
by the quality of recreation area programs, facilities,
and services, whether provided by the National Park
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Service, concessioners, incidental business operators,
or contractors.

Visitor safety — Under this goal of the Strategic
Plan, the National Park Service is directed to provide
the visitor with a safe and secure visit. They are
responsible for maintaining, monitoring, and
evaluating the park facilities that are there for the
protection of the park visitor. The National Park
Service is required to provide services that directly
contribute to the safety and security of the visitor,
such as protection, search and rescue, criminal
investigation, and emergency medical and fire, and to
identify, investigate, and correct or mitigate sources
of injury and property damage experienced by the
visiting public.

Safety at Lake Mead National Recreation Area has
been an issue of great concern. Although there are a
number of possible measures to evaluate the
effectiveness of improving the safety and security of
visitors, the measurement adopted was to reduce the
visitor safety incident rate by 10% from the 1997
level.

In addition to the goals set forth in the Strategic Plan,
the Lake Mead National Recreation Area Resource
Management Plan (NPS 1999c) identified goals and
objectives for the management of park resources, as
well as threats to these resources, including air
quality.

Air quality — Although a class II area, air quality at
Lake Mead National Recreation Area is still one of
the best in the country from both health and visual
aspects. Visitors, especially those from urban areas
with a highly polluted atmosphere, value the good air
quality and visibility still found here. However, one
of the threats identified that could potentially lead to
the deterioration of air quality over the park is
powerboats and the operation of personal watercraft.

PLANNING OBJECTIVES

Specific  planning objectives related to the
management of Lakes Mead and Mohave were
considered when developing the alternatives for this
Lake Management Plan. These objectives are as
follows:

Provide a range of water-oriented recreational
opportunities — Lake Mead National Recreation
Area contains over 150,000 acres of surface water
that support water-based recreation. The area
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includes primarily large open basins but also contains
narrow and secluded canyons. One of the objectives
of this planning effort is to zone the waters for a
variety of recreational experiences ranging from
primitive to urban. The alternatives will be evaluated
on the mix of recreational settings proposed.

Provide a quality recreational setting — The goal
within each of the proposed recreational settings is to
provide a quality recreational setting including a
clean shoreline with appropriate  sanitation
precautions. The use levels within each zone should
be predictable so visitors can match their recreational
activity with a specific recreational setting. Each
alternative will be evaluated on how it addresses the
quality of the recreational setting.

Reduce water and shoreline conflict — There are a
variety of conflicts occurring between user groups
both at the shoreline and on the water. Each
alternative offers specific actions to address the
conflict between user groups. The alternatives will be
evaluated on how they address the shoreline and
water conflict issues.

Identify the public and commercial services/facilities
needed — There is a need to establish a foundation
for the level of commercial services provided at
Lakes Mead and Mohave. Each of the alternatives

FINAL ENVIRONMENTAL IMPACT STATEMENT

Objectives in Taking Action

provides a range of recreational settings and the
levels of development necessary to support those
settings. These levels are presented in the form of
marina and public launch ramp capacities. The
alternatives will be evaluated on the mix of
recreational settings provided and the level of
commercial and public development necessary to
support that mix.

Protect the natural and cultural resources of the
recreation area — One of the key elements in
maintaining a quality recreational setting is
protecting the resources that make the recreational
visit enjoyable. These elements include the scenic as
well as the physical, biological, and cultural
resources. Each of the alternatives will be evaluated
on how it protects these resources.

Identify the operational needs to manage lake
recreation — There is a need to publicize the
operational shortfall of the National Park Service in
its administration of Lake Mead National Recreation
Area. Generally, the staffing numbers are not easily
available to the public. This plan identifies the
staffing needed for each of the alternatives and
summarizes it for the public. The alternatives will be
evaluated for the staffing impacts on park operations.
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DESCRIPTION OF ALTERNATIVES

In response to the management issues identified in
the “Purpose of and Need for the Plan” chapter of
this environmental impact statement, four alternatives
for managing the waters and associated shoreline
areas of Lake Mead National Recreation Area are
presented. The alternatives were developed by the
interdisciplinary planning team of Lake Mead
National Recreation Area. The team developed the
criteria to characterize the recreational opportunity
spectrum zoning and then mapped the zones on
Lakes Mead and Mohave. The next step included
developing the desired future conditions and
alternatives to achieve those conditions. Once the
alternatives were drafted, the team met with a wide
variety of user groups to seek feedback on the
alternatives. In 1998, five public meetings were held
and the alternatives were presented to the public.
Following these public informational meetings, the
alternatives were modified to the four that were
presented in the Draft Environmental Impact
Statement. Regarding personal watercraft use, the
alternatives range from prohibiting personal
watercraft under alternative A to unrestricted use of
personal watercraft under alternative D. Each
alternative identifies proposed actions related to
recreational opportunity zoning and shoreline zoning,
developed areas, facilities and recreational services,
recreational conflict, sanitation and litter, resource
protection, and park operations. Table 2 presents a
comparison of the actions proposed under the four
alternatives.

In April 2002 the Draft Environmental Impact
Statement / Lake Management Plan was released for
public review in a formal 60-day comment period.
Approximately 10,000 comment letters were received
from public agencies, individuals, organizations, and
businesses. The National Park Service
interdisciplinary  planning team evaluated the
comments to determine if modification to the
alternatives was warranted and if further analysis of
issues and impacts was required. The introduction to
“Volume 2: Comments and Responses,” provides an
explanation of the process the Park Service used to
evaluate comments. In response to public input
during the review period, Alternative C (the preferred
alternative) was modified slightly, and changes are
identified under alternative C (the modified preferred
alternative) in this Final Environmental Impact
Statement.

FINAL ENVIRONMENTAL IMPACT STATEMENT

In addition new information provided during the
comment period has been included in each
alternative’s impacts discussion in the
“Environmental Consequences” chapter of this Final
Environmental Impact Statement.

ELEMENTS COMMON
TO ALL ALTERNATIVES

Application of recreational opportunity zoning —
Under each alternative, the lake and shoreline areas
are zoned according to a recreation opportunity
spectrum (ROS) matrix that characterizes five
recreational settings: primitive, semiprimitive, rural
natural, urban natural, and urban park. A description
of the settings are presented in table 1.

Development of a parking and circulation plan for
each development area — Many of the development
areas depend on gravel areas for circulation and
parking. There is a need to evaluate each of the
developed areas for circulation and parking. Parking
design and layout would be dependent on the
alternative selected.

Use of physical, environmental, and social carrying
capacity measures — Each alternative utilizes
boating carrying capacities for each zone based on
studies conducted prior to the preparation of this
plan.

The boating carrying capacity was established in the
Lake Mead National Recreation Area General
Management ~ Plan ~ (NPS 1986) by  setting
development capacities for each marina including the
number of slips, rental boats, and dry boat storage
spaces. The determining factor for capacity was the
amount of surface water in the harbors as social
crowding had not been identified as a planning
constraint in the early 1980s. Data collected in 1993
and 1994 indicate that portions of the lakes were
operating at or above social capacities during the
summer holiday weekends at most launch sites and
occasionally at Callville Bay and Katherine Landing
on nonholiday summer weekends. These data were
reaffirmed in the 1998 surveys conducted by the
Nevada Division of Wildlife and the annual boating
inventories conducted by the National Park Service.
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TABLE 2: COMPARISON OF THE ALTERNATIVES

Alternative A

Alternative C
(Modified Preferred

Alternative D

Program Elements (No Action) Alternative B Alternative) (Baseline)

Recreational Opportunity Zoning

Percentage of Lake Primitive 0% Primitive 11% Primitive 1% Primitive 0%

Mead by zone Semiprimitive 0% Semiprimitive 0% Semiprimitive 4% Semiprimitive 0%
Rural Natural 0% Rural Natural 46% Rural Natural 45% Rural Natural 25%
Urban Natural 39% Urban Natural 18% Urban Natural 15% Urban Natural 24%
Urban Park 61% Urban Park 25% Urban Park 35% Urban Park 51%

Percentage of Lake Primitive 0% Primitive 2% Primitive 2% Primitive 0%

Mohave by zone Semiprimitive 0% Semiprimitive 4% Semiprimitive 0% Semiprimitive 0%
Rural Natural 17% Rural Natural 22% Rural Natural 15% Rural Natural 8%
Urban Natural 59% Urban Natural 62% Urban Natural 51% Urban Natural 59%
Urban Park 24% Urban Park 10% Urban Park 32% Urban Park 33%

Facilities

Lake boating capacities

Lake access facilities and
parking would be developed
to support 5,975 boats at any
one time (BAOT).

Lake access facilities and
parking would be developed
to support 4,393 boats at any
one time.

Lake access facilities and
parking would be developed
to support 5,055 boats at any
one time.

Lake access facilities and
parking would be developed
to support 5,800 boats at any
one time.

Facility expansion
(boating education
center)

None

A boating safety center would
be constructed at Boulder
Beach on Lake Mead.
Another boating safety center
could be constructed to serve
Lake Mohave.

A boating safety center would
be constructed at Boulder
Beach on Lake Mead.
Another boating safety center
could be constructed to serve
Lake Mohave.

A boating safety center would
be constructed at Boulder
Beach on Lake Mead.
Another boating safety center
could be constructed to serve
Lake Mohave.

Facility expansion
(launch ramp and
marina)

Under the General
Management Plan, a new
major marina has been
proposed at Fire Mountain
and the expansion of facilities
has been authorized for
Cottonwood Cove on Lake
Mohave and for Callville Bay
and Temple Bar on Lake
Mead.

No expansion of facilities
would be authorized over
existing capacities.

Facility expansion would be
authorized at Cottonwood
Cove and Eldorado Canyon
on Lake Mohave and at
Callville Bay, Echo Bay,
Overton Beach, Stewarts
Point, and Temple Bar on
Lake Mead.

Facility expansion would be
authorized at Cottonwood
Cove and Eldorado Canyon
on Lake Mohave and at
Callville Bay, Echo Bay,
Overton Beach, Stewarts
Point, and Temple Bar on
Lake Mead.
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Program Elements

Alternative A
(No Action)

Alternative B

Alternative C
(Modified Preferred
Alternative)

Alternative D
(Baseline)

Visitor Conflict

Shoreline zoning

Shoreline zoning is in place at
Boulder Beach on Lake Mead
where some areas and
activities have mandatory
zoning and others have
voluntary zoning.

Shoreline zoning would be
voluntary for camping,
SCUBA, fishing, sailboarding,
and personal watercraft use.

Shoreline zoning in the urban
park zones would be
mandatory for camping,
SCUBA, fishing, and slalom
course activities.

Shoreline zoning would be
mandatory for camping,
SCUBA, fishing, sailboarding,
and personal watercraft use.

Shoreline conflict

Flat-wake regulations
currently exist only in
designated and/or marked
areas under the General
Management Plan.

A 100-foot flat-wake area is
proposed around the entire
shoreline of Lakes Mead and
Mohave.

A 200-foot flat-wake area is
proposed around beaches
frequented by bathers, boats
at the shoreline, and near
people in the water and at the
water’s edge.

A 300-foot flat-wake area is
proposed around the entire
shoreline of Lakes Mead and
Mohave.

Personal watercraft use

Personal watercraft use
would be prohibited by
absence of special regulation
after November 2002.

EPA-compliant personal
watercraft use would be
authorized in the rural natural,
urban natural, and urban park
zones only.

Personal watercraft use
would be authorized in the
rural natural, urban natural,
and urban park zones only.
EPA standards would be
adopted by 2012.

Personal watercraft use
would be authorized in all
zones of Lakes Mead and
Mohave.

Alcohol use

Designated high-use areas
are currently alcohol-free.
Current regulations for
alcohol consumption would

apply.

Designated high-use areas
and high-use shorelines
would be alcohol-free, and
glass beverage containers
and styrofoam would be
prohibited. Current
regulations for alcohol
consumption would apply.

Designated high-use areas,
high-use shorelines, and
problem areas would be
alcohol-free, if deemed to be
in the best interest of the
public. Alcohol consumption
while operating a boat would
be prohibited. Glass
beverage containers and
styrofoam would be
prohibited.

Alcohol use, glass containers,
and styrofoam would be
prohibited within Lake Mead
National Recreation Area.
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Program Elements

Alternative A
(No Action)

Alternative B

Alternative C
(Modified Preferred
Alternative)

Alternative D
(Baseline)

Boater education

National Park Service would
play only a limited role in
boater education. Information
systems are inadequate as to
availability, coverage,
targeted audience and
coordination.

National Park Service would
offer boater education
courses targeting Lake Mead
National Recreation Area
boaters to increase the
number of educated boaters
from 20% to 40%. Information
systems would be aggressive
and planned and use
multilevel media.

National Park Service would
support the state of Nevada
implementation of a
mandatory boater education
program and encourage
Arizona to implement such a
program.

National Park Service would
take the lead in boater
education and would require
boater education for all boat
operators.

Enforcement

National Park Service would
play only a limited role in
proactive (preventative style
patrols) and would do little to
coordinate other agencies’
patrols as to the times, areas,
or emphasis of enforcement
efforts. Boating laws now vary
between states and between
state and federal agencies.

National Park Service would
have thorough coordination
with other agencies, would
ensure boat patrol coverage
in high-use areas and would
identify areas for patrol
emphasis. National Park
Service would rely on other
agencies for patrol and would
respond mostly to
emergencies. National Park
Service would encourage
states to pass uniform
boating regulations.

National Park Service would
coordinate with other
agencies to augment patrol
efforts with the National Park
Service, filling the gaps and
ensuring lakewide coverage.
The National Park Service
would assist in the
development of uniform
boating laws and education

for Lakes Mead and Mohave.

National Park Service would
take the lead in the patrol and
enforcement function for
Lakes Mead and Mohave.
National Park Service, under
the superintendent’s
authority, would make all
boating regulations consistent
lakewide.
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Program Elements

Alternative A
(No Action)

Alternative B

Alternative C
(Modified Preferred
Alternative)

Alternative D
(Baseline)

Sanitation and Litter

Sanitation Under the General Restrooms would continue to  All overnight users on the All boaters would be required
Management Plan, there are  be located along the lake would be required to to have portable toilets to
no sanitation guidelines for shoreline in high-use areas have portable toilets to contain human waste.
the public use of the and floating toilets would be contain human waste. Shoreline restrooms would be
backcountry shoreline. located in high-boating areas  Additional boat pump-out located at all high-use drive-in
Restrooms are located in at a density of 1 restroom per facilities would be provided at  locations. Floating toilets
high-use sites (1 restroom per 40 boats. The public would be public launch areas. Seven would be placed in high-use
80 boats). Boat pump-out encouraged to use portable floating restroom / pump-out /  areas at a density of 1 toilet
facilities are located at the toilets. Public pump-out toilet dump stations would be  per 150 boats. Portable toilets
concession facilities. There is  facilities would be expanded.  located on Lake Mead and would be required for
no opportunity for sanitary three on Lake Mohave. camping. Eight floating
disposal of human wastes restroom / pump-out / toilet
away from the marinas. There dump stations would be
would be no change in located on Lake Mead and
sanitation management. three on Lake Mohave.

Litter Shoreline litter is identified as  Shoreline litter cleanup and Shoreline litter cleanup and National Park Service would

one of the larger problems
facing the management of the
park. Litter bags are available
at all marinas and launch
ramps, and glass is prohibited
in specific areas. National
Park Service conducts and
coordinates limited shoreline
litter cleanup efforts. Litter
management would continue
as described in the General
Management Plan.

recycling programs would be
expanded. Glass and
styrofoam would be
prohibited in high-use areas.
Litter bags would be available
at launch ramps. Partnerships
would be established to seek
crews for shoreline cleanup.

recycling programs would be
expanded. Glass beverage
containers and styrofoam
would be prohibited in the
recreation area. Recycling
bags and containers would be
available at launch ramps and
marinas. A National Park
Service concession
partnership would bring
resources and attention to
environmental issues.

take the lead in litter removal
by scheduling litter patrols of
heavy-use shoreline areas.
All glass beverage and
styrofoam containers would
be prohibited in the recreation
area. Litter and recycling
bags would be available at
the launch ramps and
marinas. Partnerships would
be established to seek
voluntary crews to assist in
shoreline cleanup.

Saa1pUA)]y Jo uondiidsa(g



[43

VHIY NOILVAIDHY TVNOILVN AVHN IV T

Program Elements

Alternative A
(No Action)

Alternative B

Alternative C
(Modified Preferred
Alternative)

Alternative D
(Baseline)

Resource Protection

Shoreline enhancements

Infrequent clearing of salt
cedar takes place in selected
shoreline areas. Some
planting of native vegetation
occurs along the shoreline.
These shoreline
enhancement practices would
continue.

Selected shoreline areas
would receive selective
clearing of salt cedar and
planting of native cottonwood
or willow species.

Same as alternative B.

No shoreline enhancement
would be likely due to
increased visitation and use
of lakeshore.

Inflow areas

Sensitive inflow areas are not
provided with specific
protection other than
monitoring. Monitoring would
continue, but no protection
would be provided.

Sensitive inflow areas would
be protected by the
designation of nonmotorized
use.

Sensitive inflow areas would
be protected through the
designation of primitive and
semiprimitive zones, where
motorized use would be
prohibited or restricted.

Sensitive areas would not be
provided additional protection
and would receive additional

motorized use.

Water quality

Bacterial water quality would
continue to be monitored at
marinas. No program
currently exists to monitor
chemical constituents in the
waters, other than the annual
testing required within the
Safe Drinking Water Act.

Personal watercraft would be
banned. Continued use of all
direct-injection two-stroke and
four-stroke engines and
carbureted two-stroke
engines would be allowed.

Bacterial water quality would
be monitored at high-use
areas, marinas, and
backcountry beaches.
National Park Service would
begin a chemical water
monitoring program that
tracks hydrocarbons and
other organic compounds
associated with motorized
use.

Within a year of the record of
decision for this
environmental impact
statement, engines that do
not meet the EPA 2006
emission standards would be
prohibited.

Same as alternative B.

After 2012 all engines that do
not meet the EPA 2006
emission standards would be
prohibited.

Same as alternative B.

Continued use of all direct-
injection two-stroke and four-
stroke engines and
carbureted two-stroke
engines would be allowed.
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Program Elements

Alternative A
(No Action)

Alternative C

(Modified Preferred

Alternative B Alternative)

Alternative D
(Baseline)

Threatened,
endangered, and
sensitive species

Species would continue to be
monitored. No conflict has
been identified between the
species and recreational use
SO0 no management actions
have been taken.

Species would be monitored
and if conflict occurs with
recreation, use would be
managed to remove the
conflict. Certain areas might
be closed to motorized uses
to protect sensitive species,
such as nesting birds.

Same as alternative B.

Same as alternative B.

Resource Protection

Culturally sensitive areas

Cultural sites would continue
to be monitored but not on a
scheduled protocol. No
impact on cultural sites from
recreational use has been
documented.

Cultural sites located in areas Same as alternative B.

where they could receive
impact from recreational use
of the lakes would be
monitored at a frequency that
would ensure preservation. If
damage was identified, sites
would be evaluated and
possibly closed to future
recreational use.

Same as alternative B.
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Moreover, visitor use surveys identified that visitors
perceive crowded conditions occurring on the waters
and at the shoreline during the peak use periods. A
critical point was reached when 50% of the boaters
reported the quality of their visit was diminished by
the number of boats on the water.

As a result of these studies, boating capacities are
proposed under each alternative that correspond with
the recreational setting. A range of recreational
settings is described and mapped for major areas of
the lakes ranging from primitive to urban park
(table 2). The elements described for each setting
include accessibility, the extent of the facilities, the
level of boating activity, the level of administrative
controls on boating activities, and the integrity of the
recreational setting. Visitor use models were used to
project recreational settings and calculate the boating
capacities. A summary of the boating capacities for
each zone under the four alternatives is shown in
table 3.

Boating capacities would be managed by limiting the
amount of parking at each of the lake access sites
including marinas and launch ramps. A set parking
capacity would be established for each area based on
the lake carrying capacity. These capacities would
address all types of use within the developed areas
including single and pull-through parking sites. The
capacities for each developed area were set in the
General Management Plan, but revised capacities are
proposed under each alternative based on new
information collected in the preparation of this plan.
These facility capacities, including parking spaces,
would set the basis for the management of water
recreation and would be monitored for effectiveness.

The method for determining the boating carrying
capacity is described in appendix B (page 314).
Tables 4 and 5 provide a comparison of the current
launch capacities and the recommended boating
carrying capacity under each alternative for Lake
Mead and Lake Mohave, respectively.

Additional Compliance Requirements
Under each of the alternatives, additional analysis

may be required under certain components. A
summary of those components and requirements for
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analysis are included in “Table 6: Construction
Projects and Additional Analysis Required.”

Promulgation of a special regulation on personal
watercraft use — Under all the action alternatives,
Lake Mead National Recreation Area is required to
promulgate a special regulation by December 31,
2002, to allow for the continued use of personal
watercraft in the recreation area.

MITIGATION MEASURES AND
DEVELOPMENT CONSTRAINTS

Mitigation measures and development constraints are
specific actions that when implemented, minimize,
avoid, or eliminate impacts on resources that would
be affected by alternative actions. The National Park
Service would fully comply with all applicable laws,
regulations, and policies governing resource
protection including the Endangered Species Act,
Safe Drinking Water Act, Clean Water Act, Clean Air
Act, Flood Management Plan (1977), Protection of
Wetlands (1977), and National Historic Preservation
Act, and agency-specific guidelines. In instances
where resource conditions may have changed over
time or more detailed site design is required, the
National Park Service would ensure that the
necessary level of environmental compliance has
been completed prior to implementing any proposed
actions.

The following resource protection strategies would
be implemented under each alternative.

Facility Siting and Design/Lighting

New facilities would be located and designed to meet
the architectural theme of the recreation area,
minimize the visual intrusion on the landscape, and
minimize impacts to the night sky.

The exact location and design of facilities would
require an onsite evaluation of local soil conditions.
Preferred sites would possess well-drained soils.
Where feasible, locations requiring excessive cut and
fill would be avoided, as would steep slopes and sites
that are subject to subsidence, landslides, rock
outcrops, easily eroded soils, and flood hazards.

LAKE MEAD NATIONAL RECREATION AREA



Description of Alternatives

TABLE 3: SUMMARY OF BOATING CAPACITIES FOR EACH ALTERNATIVE'

Alternative C
Alternative A (Modified Preferred Alternative D
(No Action) Alternative B Alternative) (Baseline)
Recreational Recreational Recreational Recreational
Zone Setting BAOT Setting BAOT Setting BAOT Setting BAOT

Lake Mohave
1 U 560 U 560 Y 560 U 560
2 U 350 UN 260 U 350 UN 260
3 UN 325 RN 200 UN 325 U 500
4 UN 250 RN 125 UN 250 U 400
5 RN 100 RN 100 RN 100 RN 100
6 RN 48 SP 25 RN 48 UN 70
7 RN 17 SP 13 RN 17 RN 17
8 RN 95 RN 95 RN, SP, P 95 UN 125
9 RN 29 P 15 SP, RN, P 15 RN 29

Total 1,774 1,393 1,760 2,061

Lake Mead
10 U 330 U 330 9 330 U 330
11 u 650 u 650 U 650 u 650
12 U 578 U 578 U 578 u 578
13 u 33 UN 25 UN 25 UN 25
14 UN 380 RN 75 RN 75 RN 75
15 UN 13 SP 11 RN, SP, P 11 RN 11
16 UN 130 RN 86 RN 86 UN 130
17 U 460 UN 360 U 460 U 460
18 U 603 RN 301 UN, RN, SP, P 452 U 603
19 UN 104 RN 60 RN 60 UN 104
20 U 501 UN 376 UN 376 u 501
21 U 50 RN 27 RN 27 UN 27
22 U 280 RN 100 RN 100 UN 180
23 UN 35 P 13 RN, SP 40 RN 40
24 UN 54 P 8 RN 25 RN 25

Total 4,201 3,000 3,295 3,739

Total Lake Mead 5,975 4,393 5,055 5,800

National Recreation

Area

1. See appendix B for details.

U = Urban UN = Urban natural

RN = Rural natural SP = Semiprimitive

P = Primitive BAOT = Boats at any one time
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ALTERNATIVES SELECTED FOR ANALYSIS

TABLE 4: SUMMARY OF LAUNCH CAPACITIES AT LAKE MEAD FOR EACH ALTERNATIVE

Lake Mead Launch Capacity Carrying
(Number of Boats per Day) Capacity’
Commercial>  Public® Total’ BAOT®
Alternative A 1,453 2,330 3,783 4,201
Alternative B 965 1,685 2,650 3,000
Alternative C 1,208 2,004 3,212 3,295
Alternative D 1,397 2,161 3,558 3,739

1. Carrying capacity reflects the recommended maximum number of boats on the water at any
one time. Estimates are calculated using Graefe and Holland (1997) and are based on the
proposed mix of recreational opportunity zones shown in table 2. See appendix B.

2. Assumes 20% of the boats in wet slips, 10% of the boats in dry storage, and 100% of the
rental fleet are on the lake at any given time. Calculations are based on the number of
authorized rental boats and slips under each alternative (see tables 9, 15, 21, and 29).

3. Estimated number of boats that could be launched in one day (see tables 11, 17, 23, and
31).

4. Total reflects the estimated maximum number of boats that could be on the lake at any one
time based on the launch capacity.

5. Boats at any one time.

TABLE 5: SUMMARY OF LAUNCH CAPACITIES AT LAKE MOHAVE FOR EACH ALTERNATIVE

Lake Mohave Launch Capacity Carrying
(Number of Boats per Day) Capacity'
Commercial®’  Public® Total’ BAOT®
Alternative A 642 967 1,609 1,774
Alternative B 475 947 1,422 1,393
Alternative C 524 1,147 1,671 1,760
Alternative D 574 1,494 2,068 2,061

1. Carrying capacity reflects the recommended maximum number of boats on the water at any
one time. Estimates are calculated using Graefe and Holland (1997) and are based on the
proposed mix of recreational opportunity zones shown in table 2. See appendix B.

2. Assumes 20% of the boats in wet slips, 10% of the boats in dry storage, and 100% of the
rental fleet are on the lake at any given time. Calculations are based on the number of
authorized rental boats and slips under each alternative (see tables 10, 16, 22, and 30).

3. Estimated number of boats that could be launched in one day (see tables 12,18, 24, and
32).

4. Total reflects the estimated maximum number of boats that could be on the lake at any one
time based on the launch capacity.

5. Boats at any one time.
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TABLE 6: CONSTRUCTION PROJECTS AND ADDITIONAL ANALYSIS REQUIRED

Alternative A

(No Action) Alternative B

Alternative C
(Modified Preferred Alternative)

Alternative D
(Baseline)

Boating Education Center
at Boulder Beach

Additional Analysis: Yes

Boating Education Center at
Boulder Beach

Additional Analysis: Yes

Boating Education Center
at Boulder Beach

Additional Analysis: Yes

Facility expansion at
Cottonwood Cove

Additional Analysis: Yes

Facility expansion at Cottonwood
Cove

Additional Analysis: Yes

Facility expansion at
Cottonwood Cove

Additional Analysis: Yes

Addition of marina slips at
Echo Bay and Callville Bay

Additional Analysis: No

Addition of marina slips at Echo
Bay, Overton Beach, Temple Bar,
and Callville Bay

Additional Analysis: No

Facility expansion at Echo
Bay, Overton Beach,
Temple Bar, and Callville
Bay

Additional Analysis: Yes

Facility expansion at
Temple Bar

Additional Analysis: Yes

Facility expansion at
Callville Bay

Additional Analysis: Yes

Facility expansion at Callville Bay

Additional Analysis: Yes

Facility expansion at
Callville Bay

Additional Analysis: Yes

Improved access of
Stewarts Point

Additional Analysis: Yes

New lake access at
Stewarts Point

Additional Analysis: Yes

New lake access at
Stewarts Point

Additional Analysis: Yes

New lake access at Eldorado
Landing

Additional Analysis: Yes

New lake access at
Eldorado Landing

Additional Analysis: Yes

Shoreline access road between
Government Wash Road and
Boxcar Road

Additional Analysis: Yes

Resource Protection

Natural Resources. Areas near construction sites
would be revegetated with native species and restored
to natural conditions. To the extent practical,
disturbed sites would be revegetated with native plant
materials (e.g., native seeds, transplanted native
vegetation) salvaged from areas impacted by
construction. To guide restoration efforts, the
National Park Service would follow procedures
outlined in the vegetation management plan including
procedures for collecting and propagating native
species, salvaging topsoil, site grading and soil
preparation, erosion control, vegetation
reestablishment, and postconstruction monitoring.

Construction activities would be scheduled to

minimize impacts on wildlife behavior and habitat
use. Park managers would continue to protect critical

FINAL ENVIRONMENTAL IMPACT STATEMENT

wildlife habitat and areas central to wildlife activity
from human disturbance by implementing visitor use
restrictions and monitoring programs.

Threatened, Endangered, and Sensitive Species.

Native Fish — To protect native fish spawning sites
on Lake Mead, the back bay of Echo Bay would be
closed to motorized use during spawning season,
between December 1 and May 1. The Las Vegas Bay
area would remain a flat-wake zone.

On Lake Mohave, the National Park Service would
continue to work with the Native Fish Work Group
on monitoring native fish species. If recreational use
of known spawning sites increases, or if the Native
Fish Work Group recommends action, the National
Park Service would close spawning sites to boating
activity during spawning season.
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In addition, if the use of areas around the grow-out
ponds for native fish increases, temporal closures to
recreational use could be imposed.

Southwestern Willow Flycatchers — A monitoring
program would be implemented for the Southwestern
willow flycatcher in accordance with the U.S. Fish
and Wildlife Service. If breeding pairs or nesting
sites are found during the surveys, the areas would be
closed to restrict all recreational use, including lake
access to the sites.

Desert Tortoises — Mitigation, including tortoise
education requirements, and measures to minimize
adverse effects to the desert tortoise, would be
implemented at all construction projects.

Relict Leopard Frogs — The National Park Service
is currently working with the University of Nevada
(Las Vegas and Reno), the Nevada Division of
Wildlife, and the Environmental Protection Agency
to inventory and monitor the relict leopard frog. The
Rana Onca Work Group, comprised of local, state,
and federal land management, and wildlife agencies
from Nevada, Arizona, and Utah, are also working on
joint monitoring programs and a conservation
strategy to protect the relict leopard frog.
Conservation measures that are ongoing include
reintroducing frogs into suitable habitat and working
with area agencies to improve springs to conditions
that support the relict leopard frogs, including
nonnative plant removal.

Known habitat along Black Canyon would not be
designated as camping sites. If future monitoring
shows an expansion of the relict leopard frogs into
additional springs within the Black Canyon, those
areas would be protected through temporal closures
to camping and other protection measures as
necessary and appropriate.

Sensitive Plant Species — Surveys would be
conducted prior to any construction projects and
areas with rare and sensitive plants would be avoided.

Cultural Resources. To protect cultural resources
and comply with the National Historic Preservation
Act, all proposed projects would be evaluated to
determine the area of potential effect. These areas
would be inventoried for significant cultural
resources and a determination would be made as to
what impact the project would have on the historic
qualities of the resources. Through consultation with
project designers, affiliate tribal entities, the
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respective State Historic Preservation Offices, and
the Advisory Council on Historic Preservation, a plan
would be developed to avoid or mitigate impacts. At
present, the known areas of concern are the St.
Thomas Historic District, the Temple Bar Historic
District, Lost City Archeological District, Black
Canyon, Willow Beach, and the Hoover Dam
Historic District.

Water Quality. Chemical pollutant monitoring
would be instituted in order to protect the high water
quality standards for recreation. If monitoring
determines that water quality standards are being
violated, specific areas of the recreation area could
require temporal or seasonal closures.

A monitoring plan that would include several
targeted constituents of gasoline and related
degradation products, including some polycyclic
aromatic ~ hydrocarbons (PAH), would be
implemented at the Lake Mead National Recreation
Area. The monitoring plan would focus efforts on
high-use areas on Lakes Mead and Mohave. This
would include the evaluation of all fueling facilities
on Lakes Mead and Mohave. Specific locations
might require temporal or seasonal closures if
monitoring identifies areas of concern not meeting
water quality standards. The development of a
monitoring plan would be consistent with the
interests of local, state, and federal agencies.

Air Quality. The National Park Service would
employ mitigation measures to protect air quality
during construction activities. Water would be
applied to roadway surfaces, as necessary, to
minimize the release of dust. Low-sulfur fuel (0.05%
by weight) would be used when available, and
construction equipment would be properly tuned.
These are the standard mitigation measures required
by the National Park Service on all construction
projects at Lake Mead National Recreation Area.

Lake Mead National Recreation Area complies with
federal and state regulations related to the Clean Air
Act and hazardous materials. Any facility renovation
within Lake Mead National Recreation Area first
requires a licensed contractor to test the building
components to determine if there are asbestos and
lead contaminants present. If contaminants are
present, contractors would be hired to remove the
contaminants in accordance with state and federal
standards and requirements.
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Visitor Use and Experience

Whenever possible, the National Park Service would
adjust its work schedules, particularly the timing of
construction activities, to minimize impacts on park
visitors.

Facility construction would be prioritized and phased
wherever possible to minimize disruption of park
operations and visitor use.

IMPLEMENTATION PRIORITIES

The purpose of this planning effort is to determine
the types of management actions that would enhance
resource protection and visitor experience at Lake
Mead  National = Recreation  Area  without
consideration of funding options. Available funding
ultimately will determine when certain actions
proposed under any alternative management strategy
would be implemented. This document would serve
as a guide for the National Park Service when
pursuing funding from a variety of federal, state, and
local sources.

Implementation priorities will be determined within
the framework of other park planning documents,

FINAL ENVIRONMENTAL IMPACT STATEMENT

Description of Alternatives

including the General Management Plan (NPS
1986), the Government Performance and Results Act
of 1993, and the NPS Strategic Plan (NPS 2001b).
The Strategic Plan for Lake Mead National
Recreation Area establishes long-term goals, as well
as an annual work plan that describes yearly goals to
be implemented with available funding. Each year
the annual work plan reflects parkwide priorities,
including those for implementing this lake
management plan.

In the development of the Draft Environmental
Impact Statement | Lake Management Plan, the
existing level of public and commercial services was
accepted as the baseline. None of the alternatives
considered a reduction in launch capacities, as there
was no justification to do so from a physical or social
carrying capacity perspective.

Staffing needs are identified in the “Park Operations”
section under each alternative description in this
chapter. Lake Mead National Recreation Area would
incorporate the operational needs identified in this
document into the priorities submitted annually under
the Operating Formulation Systems of the national
park system. This administrative system is in place
for each park unit to identify operational needs.
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ALTERNATIVE A: NO ACTION

GENERAL CONCEPT

The no-action alternative represents the management
direction under the current Lake Mead National
Recreation Area General Management Plan (NPS
1986). Under this alternative, park managers would
manage increasing use in accordance with the
General Management Plan, affecting the ability to
provide for a spectrum of recreational settings.
Improvements would be made only on an as-needed
basis as funding becomes available. Required
improvements for safety, facilities, conflict
resolution, sanitation, litter, and resource preservation
would be undertaken without a coordinated strategy
and funding initiative. Table 2 provides a summary of
the actions proposed under this alternative, as well as
the actions proposed under the other alternatives.

Under this alternative, no unit-specific rule would be
developed for the continued use of personal
watercraft. Therefore, after December 31, 2002, in
accordance with Bluewater Network v. Robert
Stanton (No. CV02093) and the settlement agreement
approved by the court on April 12, 2001, personal
watercraft would be prohibited within Lake Mead
National Recreation Area. All other watercraft would
be permitted anywhere on the lake with the exception
of existing shoreline zoning areas along Boulder
Beach on Lake Mead and in areas specifically
restricted by markers or buoys.

RECREATIONAL
OPPORTUNITY ZONING

The range of recreational opportunities under this
alternative for Lake Mead National Recreation Area
is shown in tables 7 and 8 and in figure 3.

Currently, both Lakes Mead and Mohave have areas
of low use that meet the semiprimitive conditions.
However, these areas are not managed as
semiprimitive, nor are there any restrictions currently
applied to watercraft use in these areas. Under this
alternative, these areas would continue to be
considered semiprimitive, because the existing
setting meets many of the criteria of the recreational
opportunity spectrum class. However, no watercraft
restrictions would be applied to these areas.
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The boating levels of Lakes Mead and Mohave
would be managed based on physical harbor
capacities  independent of  other  physical,
environmental, and social factors that have been
evaluated between 1994 and the present. These
boating levels, called boats at any one time (BAOT),
would be set at the boating capacity of 5,975 as
shown in table B-4 in appendix B (page 314), with
4,201 for Lake Mead and 1,774 for Lake Mohave.
Watercraft allowed under this alternative would
exclude personal watercraft. This BAOT level
includes expansion authorized in the 1986 General
Management Plan.

The lakes would be managed for rural and urban
recreational settings, and primitive settings would not
be offered. No written plan, other than the General
Management Plan and the Strategic Plan, would be
available to direct park managers in managing this
recreation area.

TABLE 7: RANGE OF RECREATIONAL OPPORTUNITIES
AT LAKE MEAD UNDER ALTERNATIVE A

Recreation
Opportunity Surface
Spectrum Class Acres' Percentage

Primitive 0 0
Semiprimitive 0 0
Rural natural 0 0
Urban natural 50,925 39
Urban park 79,372 61
Total 130,297 100

1. Based on a lake elevation of 1,180 feet above mean sea level.

TABLE 8: RANGE OF RECREATIONAL OPPORTUNITIES
AT LAKE MOHAVE UNDER ALTERNATIVE A

Recreation
Opportunity Surface
Spectrum Class Acres Percentage

Primitive 0 0
Semiprimitive 0 0
Rural natural 4,570 17
Urban natural 16,159 59
Urban park 6,672 24
Total 27,401 100
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Alternative A: No Action

(uonoy ON) V 9ANBUI)Y
dutuoz AunuoddQ [euonearosy

] U ATy 2]
Bary GOy [wUonmN peapy ]

602/20081 | 602

3
-

g

LAME

Jan
?.

e

{
SN

ey 200
R

et

Ay

FIGURE 3: RECREATIONAL OPPORTUNITY ZONING UNDER ALTERNATIVE A (NO ACTION)
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FACILITIES

Under this alternative, the General Management Plan
would provide the basis for determining marina and
boat storage capacities along with the size and
composition of the rental fleet. Under the General
Management Plan, facility expansion could be
authorized at Cottonwood Cove on Lake Mohave and
at Callville Bay and Temple Bar on Lake Mead.
Tables 9 and 10 show the number of commercial
marina services at Lake Mead and Lake Mohave,
respectively. Tables 11 and 12 show the number of
public launch facilities at Lake Mead and Lake
Mohave, respectively. The launch capacity was
calculated consistent with other public launch ramps,
where they either function as side launch ramps or
straight launch ramps, but not both. Therefore, the
launch capacity is based on the number of launch
lanes at eight minutes per launch/retrieval operation
(consistent with other public launch ramps). The
parking calculations are based on aerial photographs
showing the facility at capacity operation at an
approximate lake elevation of 1,180 feet above mean
sea level. Some facilities would be authorized to
expand beyond the boating capacity calculated in
appendix B (page 314).

The General Management Plan calls for the
construction of a new marina at Fire Mountain on
Lake Mohave. It is recognized that with the isolation
of this potential development area, it is difficult to
justify the level of funding necessary for this
development. In addition, subsequent to the General
Management Plan, the area was designated as critical
habitat for the desert tortoise. Therefore, the
likelihood of this site being developed is remote, and
this facility is being eliminated from further
consideration. No additional new facilities are
proposed in the General Management Plan.
However, existing public facilities would be
upgraded, by replacing asphalt launch ramps with
concrete and improving restroom facilities along the
shoreline.

VISITOR CONFLICT

Under the existing management, visitor conflict is
occurring between boating groups, between boaters
and nonboaters, and between separate nonboating
users.

FINAL ENVIRONMENTAL IMPACT STATEMENT
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Shoreline Zoning

Under this alternative, shoreline zoning would
continue as outlined in the General Management
Plan, except where noted.

Areas along Boulder Beach on Lake Mead and
Katherine Landing on Lake Mohave would continue
as voluntary zoning areas in an attempt to manage
conflict between user groups. No active enforcement
is associated with voluntary zoning. Recommended
activities would include fishing, SCUBA, and sailing
(figures 4 and 5). Existing personal-watercraft use
areas would be rezoned for other shoreline activities.

Fishing piers and earthen dikes have been constructed
in the Boulder Beach area to support fishing activities
where fishing is the primary activity. These are
designated fishing areas. Motorized vessels are
prohibited from entering these designated fishing
areas. Earthen breakwaters have been constructed at
Echo Bay and at the Southern Nevada Water System
Treatment Facility. These areas, while used as fishing
areas, are not considered exclusive use fishing areas.

Two SCUBA areas have been established under the
General Management Plan, including the dive park
south of the Pyramid Island Causeway and an area at
the Big and Middle Boulder Islands. These areas are
closed to boating, except in support of the SCUBA
operations, and are closed to fishing.

Water recreational activities from the shoreline
would continue to be authorized at all locations
except as specifically prohibited with signs and/or
buoys.

The sailing beach would continue to be managed to
support sailboard and sailboat use.

The area between Kingman Wash and Government
Wash on Lake Mead is designated a day-use area
only, with camping permitted in the developed
campsites only. Vehicle shoreline camping would
continue to be permitted at Kingman Wash, Lower
and Upper Government Wash, at the end of 8.0 Mile
Road, Crawdad Cove, and Boxcar Cove (figure 4).

In the Katherine Landing area, day-use areas that
allow a variety of recreational activities have been
established at Arizona Telephone Cove North,
Cabinsite Point, Gasoline Alley, Princess Cove, and
Nevada Telephone Cove (figure 5). Vehicle shoreline
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ALTERNATIVES SELECTED FOR ANALYSIS

TABLE 9: COMMERCIAL MARINA SERVICES AT LAKE MEAD UNDER ALTERNATIVE A

Las Vegas
Overton Echo Callville Boat Lake Mead Temple
Beach Bay Bay Harbor Resort Bar Total
Rentals
Houseboats
Authorized' 0 90 75 0 0 45 210
Existing® 0 72 65 0 0 0 137
Personal watercraft
Authorized® 0 0 0 0 0 0 0
Existing 12 8 20 18 10 4 72
Other boats
Authorized 12 25 33 70 70 60 270
Existing 7 23 26 47 31 13 147
Wet Storage
Wet slips
Authorized 140 530 1,045 635 875 980 4,205
Existing 140 360 647 635 755 95 2,632
Mooring buoys
Authorized* 0 0 0 0 0 0 0
Existing 0 19 0 0 0 5 24
Dry Storage
Dry storage spaces
Authorized 80 200 167 388 300 300 1,435
Existing 0 60 120 388 55 200 823
Parking
Single spaces
Authorized 830 750 1,000 1,125 600 835 5,140
Existing 181 217 337 285 145 125 1,290

1. Existing number plus the proposed expansion under alternative A.
2. Existing as of September 6, 2001.
3. After November 4, 2002.

4. Mooring buoys would be phased out after implementation of the proposed expansion under alternative A.
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TaBLE 10: CoMMERCIAL MARINA SERVICES AT LAKE MOHAVE UNDER ALTERNATIVE A

Cottonwood  Willow Katherine
Cove Beach Landing Total
Rentals
Houseboats
Authorized' 25 0 75 100
Existing® 22 0 44 66
Personal watercraft
Authorized® 0 0 0 0
Existing 12 0 16 28
Other boats
Authorized 31 40 49 120
Existing 20 18 49 87
Wet Storage
Wet slips
Authorized 535 125 824 1,484
Existing 234 0 824 1,058
Mooring buoys
Authorized” 0 0 0 0
Existing 27 0 0 27
Dry Storage
Dry storage spaces
Authorized 469 0 420 889
Existing 300 0 150 450
Parking
Single spaces
Authorized 484 155 750 1,389
Existing 153 50 325 528

1. Existing number plus the proposed expansion under alternative A.
2. Existing as of September 6, 2001.
3. After November 4, 2002.

4. Mooring buoys would be phased out after implementation of the proposed expansion
under alternative A.
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TABLE 11: PuBLIC LAUNCH FACILITIES AT LAKE MEAD UNDER ALTERNATIVE A

Overton Stewarts Echo Callville Government Las Vegas Lake Mead Hemenway Temple South Pearce
Beach Point Bay Bay Wash' Bay Resort Wash Bar Cove Ferry1
Launch lanes
Authorized® 4 2 9 13 8 5 4 4 6 8 2
Existing 4 0 6 13 8 4 4 4 6 8 0
Launch lane capacity® 192 96 288 576 384 192 192 192 288 384 96
Pull-through parking4
Authorized 415 100 375 500 150 562 300 175 417 116 50
Existing 200 0 173 333 150 222 85 175 219 116 50
Courtesy dock Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fish-cleaning station Yes No Yes Yes No Yes® No Yes Yes No No
Notes:

1. Pearce Ferry and Government Wash are closed due to low-water conditions when lake elevations are at 1,175 feet above mean sea level or below.

2. Existing number plus the proposed expansion under alternative A. The number of launch lanes at the facilities may be affected due to low-water conditions.

3. Based on the number of 12-foot launch lanes multiplied by 8 (number of launches per hour) times 12 (number of daylight hours) divided by 2 (half are launches and half are
retrievals).

4. Double parking space for vehicle with trailer.

5. There are two fish-cleaning stations at Las Vegas Bay.
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Alternative A: No Action

TABLE 12: PuBLIC LAUNCH FACILITIES AT LAKE MOHAVE UNDER ALTERNATIVE A

North
Eldorado Cottonwood Willow Princess Telephone  Katherine
Canyon Cove Beach Cove Cove Landing |
Launch lanes
Authorized' 0 15 8 8 2 8
Existing 0 15 8 8 2 (gravel) 8
Launch lane capacity” 0 720 384 384 86 384
Pull-through parking3
Authorized 0 242 155 100 100 418
Existing 0 222 155 100 100 418
Courtesy dock No Yes Yes Yes No Yes
Fish cleaning station No Yes Yes No Yes Yes
1. Existing number plus the proposed expansion under alternative A.
2. Based on the number of 12-foot launch lanes multiplied by 8 (number of launches per hour) times 12 (number of daylight
hours) divided by 2 (half are launches and half are retrievals).
3. Double parking space for vehicle with trailer.
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Alternative A: No Action
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ALTERNATIVES SELECTED FOR ANALYSIS

camping areas are located at Arizona Telephone
Cove North, Arrowhead Cove, Princess Cove
(approved road 2C), Nevada Telephone Cove, and
Rock House Cove. Fishing is authorized except
where specifically prohibited in the marina and in
areas where there is concentrated recreational use
from the shoreline. Waterskiing and wakeboarding
are authorized except where specifically prohibited
by buoys or markers. These activities would continue
under this alternative.

Under this alternative, both nonmotorized and
motorized users would continue to utilize the Black
Canyon area of Lake Mohave, from Willow Beach to
Hoover Dam.

Nonmotorized launches from below Hoover Dam
would be limited to 30 per day. No permits would be
required for overnight camping in the area.

Enforcement, Boater Education, and Alcohol Use

Flat-wake areas are currently designated or marked
by buoys. No additional flat-wake regulations would
be established. Under this alternative, no steps would
be taken to unify the federal and state boating laws.
Boater education requirements for operating a
motorized vessel on Lakes Mead and Mohave would
be based on state regulations.

Alcohol would continue to be prohibited at Upper
Gypsum Wash on Lake Mead. Current regulations
for alcohol consumption while operating a boat
would remain in place (see “Appendix E:
Comparison of Boating Regulations”).

Under this alternative, the National Park Service
would enforce existing noise regulations for the states
of Nevada and Arizona.

Personal Watercraft Use,
Waterskiing, and Wakeboarding

Personal  watercraft  use, waterskiing,  and
wakeboarding are currently authorized in all areas,
except where specifically prohibited, including
specific high-use shoreline areas and the SCUBA
areas. Under this alternative, no unit-specific rule
would be developed for the continued use of personal
watercraft. Therefore, after December 31, 2002, in
accordance with Bluewater Network v. Robert
Stanton (No. CV02093) and the settlement agreement
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approved by the court on April 12, 2001, personal
watercraft would be prohibited within Lake Mead
National Recreation Area.

Certain areas of Lake Mead National Recreation Area
are restricted for waterskiing and wakeboarding due
to safety concerns. These areas include Chalk Cliffs
north to Hoover Dam as well as the narrow passes
around Katherine Landing on Lake Mohave and, on
Lake Mead, the Narrows through Boulder Canyon
and Black Canyon from Promontory Point to Hoover
Dam.

Aircraft Landings

Aircraft landings would continue to be unrestricted
on the waters of Lakes Mead and Mohave.

SANITATION AND LITTER

Under this alternative, only limited effort would be
directed to address the existing sanitation and litter
issues. Sanitation would continue to be addressed by
the operation and maintenance of 84 backcountry
toilets for both lakes, which serves an area of
approximately 160,000 acres of water and over
850 miles of shoreline. No new education programs
are identified in the General Management Plan and
none would be developed to inform the public of the
importance of minimum impact camping and the
proper sanitation practices.

Shoreline litter would continue to be a problem for
the entire recreation area. Limited initiatives would
be used to remove litter from popular recreation sites.
No new recycling programs would be introduced to
reduce the volume of solid waste. Glass containers
would continue to be permitted, except at high-use
swim areas, where they are currently prohibited. No
new partnerships would be established for the
removal of litter, and litter would remain a source of
public criticism in the future.

RESOURCE PROTECTION

Resource protection of the waters and the shoreline
of Lakes Mead and Mohave would continue at
current levels in accordance with the 1999 Lake
Mead  National  Recreation Area  Resource
Management Plan (NPS 1999c).

LAKE MEAD NATIONAL RECREATION AREA



Inflow Areas

No additional protection would be established for the
sensitive inflow areas of Lake Mead, including the
Pearce Ferry Delta at the mouth of the Grand Canyon
and the tributaries of the Muddy and Virgin Rivers on
the Overton Arm.

Shoreline Enhancement

Selected shoreline areas are receiving periodic
clearing of salt cedar; however, under the General
Management Plan, there is no priority scheduled
removal of salt cedar on the shoreline areas of either
Lakes Mead or Mohave.

Water Quality

The park’s mandate is to preserve the existing
outstanding water quality of Lakes Mead and
Mohave. No additional regulations would be
developed to protect water resources. State water
quality standards are in place, and limited annual
monitoring is conducted to ensure these standards are
met to protect the recreational resource, the wildlife,
and fish species. This monitoring is mainly
associated with the Las Vegas Wash inflow area, at
the intake facilities at the Southern Nevada Water
Authority, and at selected high-use coves on Lake
Mead. Studies would also continue at the Virgin
River inflow area and at various areas of the lake
where water clarity is being monitored.

The National Park Service will evaluate the operation
of all facilities on Lakes Mead and Mohave in
accordance with the modified settlement agreement.

Under this alternative, EPA regulations would dictate
the use of two-stroke engines. Current EPA
regulations require that industries manufacturing and
selling carbureted two-stroke engines only produce
and sell the fuel-efficient models beginning in 2006.
Over time, this regulation will change the types of
watercraft on the lakes. The first models were
available for sale in 1998. Based on a possible 10-
year life of a typical two-stroke engine, the full effect
of the regulation would not be realized until after the
year 2025.

FINAL ENVIRONMENTAL IMPACT STATEMENT
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Threatened, Endangered, and Sensitive Species

Under the General Management Plan, monitoring
and enhancement programs are underway for
threatened and endangered fish species, which occur
in both Lakes Mead and Mohave. Recreational
impacts on these species would continue to be
monitored under this alternative. Critical habitat for
the razorback sucker (Xyrauchen texanus) and the
bonytail chub (Gila elegans) have been identified in
Lake Mohave, and critical habitat for the razorback
sucker has been identified in Lake Mead. Under this
alternative, if impacts from recreational use are
identified in the future, special zoning might be used
to close areas to recreational use and provide a higher
level of protection for this habitat during critical
periods in their life cycle.

The four sensitive plant species that occur along the
shorelines of Lake Mead would continue to be
monitored; those plants are sticky buckwheat
(Eriogonum  viscidulum), three-sided milkvetch
(Astragalus geyeri var. triquetrus), Las Vegas
bearpoppy (Arctomecon californica), and sticky
ringstem (Anulocaulis leiosolenus). Smoke tree
(Psorothamnus spinosus) and Trixis californica (no
common name) would be monitored along Lake
Mohave shorelines. Bird nesting would continue to
be monitored in the inflow habitat. Under this
alternative, no additional management actions related
to recreation management would be developed to
protect these species.

Cultural Resources

Both prehistoric and historic resources are known to
occur along the shoreline of Lakes Mead and
Mohave. These resources have been documented in
the developed areas and in a small number of other
areas around the lakes. A system to monitor the sites
along the shoreline is being developed. The
monitoring would continue under this alternative.

A number of submerged prehistoric and historic
resources have been documented under Lakes Mead
and Mohave. These resources would be preserved in
compliance with NPS Management Policies and
objectives.

To protect cultural resources and to comply with the
National Historic Preservation Act, all proposed
projects would be evaluated to determine the area of
potential effect. These areas would be inventoried for
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significant cultural resources, and a determination
would be made as to what impact the project would
have on the historic qualities of the resources.
Through consultation with project designers, affiliate
tribal entities, the respective State Historic
Preservation Offices, and the Advisory Council on
Historic Preservation, a plan would be developed to
avoid or mitigate impacts.

PARK OPERATIONS

The 1999 Lake Mead National Recreation Area
Business Plan (NPS 1999a), interviews with
recreation area management staff, and personnel
audits conducted at Lake Mead National Recreation
Area were used to evaluate the operations at Lake
Mead National Recreation Area. Law enforcement
patrols would continue at their existing levels,
40 positions below the level evaluated as necessary to
achieve effective law enforcement coverage of the
recreation area. There are 70 maintenance positions
in the recreation area, performing a variety of
services including, but not limited to, facilities and
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campground upkeep, road and trail maintenance and
repair, sanitation services, litter removal, and water
plant operation. No increase in maintenance staff
would occur, leaving the staff at 50% below what is
needed to address the existing responsibilities,
causing an increased workload for employees and
decreased ability to perform maintenance services.

Currently, 13 full-time personnel are working to
manage the natural and cultural resources in the
recreation area. No increase in resource staff would
occur under this alternative. To effectively manage
the resources within the recreation area, 16 more full-
time positions would be necessary. No increase in
interpretive staff would occur under this alternative.
The current staff level of interpretive rangers is 13,
which is deficient by 14 full-time positions and
1 part-time position.

Under this alternative, the number of personnel in
law enforcement, maintenance, natural and cultural
resource management, and interpretive positions
would remain at the present level, 105 positions
below the number necessary to effectively manage
the recreation area.

LAKE MEAD NATIONAL RECREATION AREA



ALTERNATIVE B

GENERAL CONCEPT

This alternative would provide for the most primitive
recreational  opportunities for visitors  while
protecting sensitive natural and cultural resources.
Compared with other alternatives, greater limitations
would be placed on motorized water recreation. All
carbureted two-stroke engines, including personal
watercraft, would be banned from the recreation area
within a year of finalizing this plan. The development
of new facilities would be limited compared to the
other alternatives, and some uses would be reduced
or eliminated from some areas. The restoration of
natural shoreline areas that have been degraded
through overuse is emphasized. Table 2 provides a
summary of the actions proposed under this
alternative, as well as the actions proposed under the
other alternatives.

RECREATIONAL
OPPORTUNITY ZONING
Under this alternative, Lake Mead National

Recreation Area would be managed with the range of
recreational opportunities shown in tables 13 and 14
and in figure 6.

Under this alternative, the area included in the
primitive or semiprimitive recreational opportunity
spectrum classification would be maximized by
recognizing the areas of the lakes that receive low
visitation and managing them for low use in the
future. There would continue to be areas managed
across the recreational opportunity spectrum, with no
reductions in use necessary to implement this
alternative. The recreational opportunity zoning
under this alternative for Lakes Mead and Mohave is
shown in figure 6.

The primitive areas for Lake Mead would be located
in zones 23 and 24, extending from Iceberg Canyon
to the boundary with Grand Canyon National Park, in
zone 15, including Bonelli Bay, and the Gypsum
Beds and the upper portion of the Virgin River
tributary in zone 18. On Lake Mohave, the Black
Canyon of zones 8 (partial) and 9 would be
established as primitive. A semiprimitive zone would
be established in zone 7 on Lake Mohave that would
place boating restrictions on those vessels traveling
upstream from Cottonwood Cove and downstream

FINAL ENVIRONMENTAL IMPACT STATEMENT

from Willow Beach. Primitive and semiprimitive area
designations would compose 10% of the lake and
shoreline area.

The urban park classification would remain the same
as alternative A with designations in the Katherine
Landing area of Lake Mohave (zones 1 and 2) and in
the Boulder Basin area of Lake Mead (zones 10, 11,
and 12). The recreational opportunity spectrum
classification with the most shoreline and area of
water is the rural natural classification, encompassing
45.5%.

The boating capacity, established in appendix B
(page 314), would be set at 4,393, including 3,000 for
Lake Mead and 1,393 for Lake Mohave.

TABLE 13: RANGE OF RECREATIONAL OPPORTUNITIES
AT LAKE MEAD UNDER ALTERNATIVE B

Recreation
Opportunity Surface
Spectrum Class Acres’ Percentage

Primitive 14,230 11
Semiprimitive 0 0
Rural natural 59,409 45.5
Urban natural 24,225 18.5
Urban park 32,434 25
Total 130,298 100
1. Based on a lake elevation of 1,180 feet above mean sea level.

TABLE 14: RANGE OF RECREATIONAL OPPORTUNITIES
AT LAKE MOHAVE UNDER ALTERNATIVE B

Recreation
Opportunity Surface
Spectrum Class Acres Percentage

Primitive 595 2
Semiprimitive 1,153 4
Rural natural 6,144 22
Urban natural 16,928 62
Urban park 2,580 10
Total 27,400 100
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FACILITIES

A boating education facility would be developed
within the recreation area in the Boulder Beach area.
There is the potential for an additional boating
education facility to serve Lake Mohave and the
southern portion of the recreation area. This center
would likely be constructed outside the park
boundary. An expansion consisting of 200 marina
slips for Callville Bay and 180 marina slips for Echo
Bay would be authorized, which is less than the
number outlined in the General Management Plan.
The number of commercial marina services at Lake
Mead and Lake Mohave are shown in tables 15 and
16, respectively. All other public and commercial
facilities would be capped at the existing
development levels. Each of the development areas
would be improved to define parking for public and
commercial uses that would serve as the key
management action. Parking capacity would include
both single and pull-through spaces necessary to
implement the proposed carrying capacity, serve the
needs of the development area, and provide a range
of recreational settings and opportunities. Tables 17
and 18 show the number of public launch facilities at
Lake Mead and Lake Mohave, respectively.

Recreational fishing programs are actively managed
for both Lakes Mead and Mohave. Fish stocking
programs are in place for both reservoirs, and
shoreline fishing facilities have been constructed at
Katherine Landing on Lake Mohave and at
Hemenway Point and the causeway to Pyramid Island
on Lake Mead. Earthen causeways have been
constructed at Echo Bay and at the Southern Nevada
Water Authority area to provide additional fishing
areas. Additional facilities are proposed under this
alternative for Cottonwood Cove and Willow Beach
on Lake Mohave and at Government Wash and Echo
Bay on Lake Mead. These, while not exclusively
designed for fishing, provide an area for shoreline
fishing. At these locations, habitat enhancement
studies would be conducted and facilities would be
built to increase the underwater structural habitat that
might hold the fish in the stocking areas. Additional
shoreline fishing access areas may be developed in or
adjacent to existing developed areas in cooperation
with the Nevada Division of Wildlife and the Arizona
Game and Fish Department.

Minor facilities, such as parking areas, might be

established in areas previously disturbed to support
shoreline zoning.
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VISITOR CONFLICT

Under this alternative, 10% of the shoreline and
waters of Lakes Mead and Mohave would be
designated  primitive or semiprimitive. The
recreational opportunity zoning would establish a
boating carrying capacity for both lakes. This could
reduce the use and corresponding conflict in some
areas during peak use periods. The use levels would
be capped.

Shoreline Zoning

Shoreline zoning in the Boulder Beach area on Lake
Mead and the Katherine Landing area on Lake
Mohave would continue to be managed as a
voluntary program, as in alternative A, with only
recommendations for activities occurring in certain
areas (figures 7 and 8). Limited enforcement is
associated with voluntary zoning. Recommended
activities would include fishing, SCUBA, and sailing.
Under this alternative, Nevada Telephone Cove and
Kingman Wash in Arizona, and Eldorado Canyon,
Boxcar Cove, Crawdad Cove, and at the end of 8.0
Mile Road in Nevada would be day-use areas only
and would be closed to overnight camping.
Government Wash would have camping under a
permit system. The shoreline in these areas would be
zoned to reduce conflict, including the creation of a
flat-wake zone within 100 feet of the shore. Access
would be primitive using the existing approved roads.

Black Canyon, located between Hoover Dam and
Willow Beach on the northern end of Lake Mohave,
is a cold-water area with the water temperature at
54°F year-round. The water temperature, narrow
canyon environment, river current, and extremely
shallow waters at the upper reaches make it a unique
place within the recreation area. There are several hot
springs located in Black Canyon, including Arizona
Hot Springs, the primary camping area in the canyon.
These characteristics attract nonmotorized boaters to
Black Canyon, the only area of the recreation area
where nonmotorized use occurs in significant
numbers. The demand for additional nonmotorized
launches over the allowed 30 launches per day has
created a six-month waiting list for launch permits.

The Lake Mead National Recreation Area carrying
capacity study incorporates the environmental and
social conditions that characterize boating conditions
on the majority of Lakes Mead and Mohave

LAKE MEAD NATIONAL RECREATION AREA
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TABLE 15: CoMMERCIAL MARINA SERVICES AT LAKE MEAD UNDER ALTERNATIVE B

Alternative B

Las Vegas
Overton Echo Callville Boat Lake Mead Temple
Beach Bay Bay Harbor Resort Bar Total
Rentals
Houseboats
Authorized' 0 72 75 0 0 0 147
Existing® 0 72 65 0 0 0 137
Personal watercraft
Authorized 8 8 20 18 10 4 68
Existing 12 8 20 18 10 4 72
Other boats
Authorized 12 23 26 47 31 13 152
Existing 7 23 26 47 31 13 147
Wet Storage
Wet slips
Authorized 140 560 847 635 755 95 3,032
Existing 140 360 647 635 755 95 2,632
Mooring buoys
Authorized® 0 0 0 0 0 0 0
Existing 0 19 0 0 0 5 24
Dry Storage
Dry storage spaces
Authorized 80 60 120 388 55 200 903
Existing 0 60 120 388 55 200 823
Parking
Single spaces
Authorized 181 217 337 285 145 125 1,290
Existing 181 217 337 285 145 125 1,290
1. Existing number plus the proposed expansion under alternative B.
2. Existing as of September 6, 2001.
3. Mooring buoys would be phased out after implementation of the proposed expansion under alternative B.
FINAL ENVIRONMENTAL IMPACT STATEMENT 57
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TABLE 16: COMMERCIAL MARINA SERVICES AT LAKE MOHAVE UNDER ALTERNATIVE B

Cottonwood Willow Katherine
Cove Beach Landing Total
Rentals
Houseboats
Authorized' 22 0 44 66
Existing® 22 0 44 66
Personal watercraft
Authorized 20 0 20 40
Existing 12 0 16 28
Other boats
Authorized 20 18 49 87
Existing 20 18 49 87
Wet Storage
Wet slips
Authorized 234 125 824 1,183
Existing 234 0 824 1,058
Mooring buoys
Authorized® 0 0 0 0
Existing 27 0 0 27
Dry Storage
Dry storage spaces
Authorized 300 0 150 450
Existing 300 0 150 450
Parking
Single spaces
Authorized 153 200 325 678
Existing 153 200 325 678

1. Existing number plus the proposed expansion under alternative B.
2. Existing as of September 21, 2001.

3. Mooring buoys would be phased out after implementation of the proposed expansion under
alternative B.
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TABLE 17: PuBLIC LAUNCH FACILITIES AT LAKE MEAD UNDER ALTERNATIVE B

Overton Stewarts Echo Callville Government Las Vegas Lake Mead Hemenway Temple South Pearce

INFIWHLVLS LOVdA] TVINHNNOIIANH TVNIA

Beach Point Bay Bay Wash' Bay Resort Wash Bar Cove Ferry1

Launch lanes

Authorized® 4 0 6 13 0 4 4 4 6 8

Existing 4 0 6 13 8 4 4 4 6 8
Launch lane capacity3 192 0 288 576 384 192 192 192 288 384 96
Pull-through parking®

Authorized 200 0 173 333 150 222 85 175 219 116 50

Existing 200 0 173 333 150 222 85 175 219 116 50
Courtesy dock Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fish-cleaning station Yes No Yes Yes No Yes® No Yes Yes No No

6S

Notes:
1. Pearce Ferry and Government Wash are closed due to low-water conditions when lake elevations are at 1,175 feet above mean sea level or below.

2. Existing number plus the proposed expansion under alternative B. The number of launch lanes at the facilities may be affected due to low-water conditions.

3. Based on the number of 12-foot launch lanes multiplied by 8 (number of launches per hour) times 12 (number of daylight hours) divided by 2 (half are launches and half are
retrievals).

4. Double parking space for vehicle with trailer.

5. There are two fish-cleaning stations at Las Vegas Bay.
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ALTERNATIVES INCLUDING THE PROPOSED ACTION

TABLE 18: PuBLIC LAUNCH FACILITIES AT LAKE MOHAVE UNDER ALTERNATIVE B

North
Eldorado Cottonwood  Willow Princess  Telephone Katherine
Canyon Cove Beach Cove Cove Landing
Launch lanes
Authorized' 0 15 8 0 2 8
Existing 0 15 8 8 2 (gravel) 8
Launch lane capacity2 0 720 384 384 86 384
Pull-through parking3
Authorized 0 222 155 100 100 418
Existing 0 222 155 100 100 418
Courtesy dock No Yes Yes Yes No Yes
Fish cleaning station No Yes Yes No No Yes

1. Existing number plus the proposed expansion under alternative B.

2. Based on the number of 12-foot launch lanes multiplied by 8 (number of launches per hour) times 12 (number of daylight
hours) divided by 2 (half are launches and half are retrievals).

3. Double parking space for vehicle with trailer.
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(appendix B [page 314]). However, Black Canyon,
for the reasons presented above, is more closely
aligned to conditions found along the Colorado River
in Grand Canyon National Park, where boating
capacities are based on parties with the typical party
represented by multiple boats. Under this alternative,
the National Park Service proposes to manage
boating within the Black Canyon by parties, rather
than by individual boats. Using parties as the use
indicator, Black Canyon would be managed for 20 to
26 parties per day, with 3 to 4 nonmotorized boats

per party.

On Lake Mohave under this alternative, Black
Canyon, from Willow Beach to Hoover Dam, would
be designated as a primitive use area only and
restricted to nonmotorized use on a year-round basis.
Motorized concessioner raft trips would continue.
The maximum number of permits for nonmotorized
launches per day would be 80 boats.

Permits for camping, both for hikers and for
nonmotorized users, would be limited to 30 per night,
which is the equivalent of the two-persons per permit
used for other hikers and backcountry users. Permits
would be available through a reservation system.

Enforcement, Boater Education, and Alcohol Use

To address the boater/shoreline user conflict, the
allowed speed for boaters within 100 feet of the
shoreline of Lakes Mead and Mohave would be
reduced to flat-wake speed. This is to prevent
boater/swimmer conflicts and to respond to possible
impacts associated with higher speeds close to the
shore and in confined coves.

Enforcement of shoreline zoning and boating safety
would be accomplished through the National Park
Service and other agency patrols. The National Park
Service would ensure patrol coverage of high-use
areas.

Boating education is a voluntary program in Arizona
and a mandatory program for boaters on interstate
waters in the state of Nevada. Visitor surveys show
that only 20% of boaters on Lakes Mead and Mohave
have taken a basic seamanship or boating class.
Under this alternative, boater education would be
mandatory to operate a motorized vessel, including
boats and personal watercraft, within Lake Mead
National Recreation Area. A long-term program to
phase in boater education is proposed; it would be

FINAL ENVIRONMENTAL IMPACT STATEMENT

Alternative B

similar to programs in place in other states. For Lake
Mead National Recreation Area, it is proposed that
all boaters born after January 1983 would be required
to take a boating class and carry a certification of this
class at all times when operating a boat. The boating
course would meet the requirements of the National
Association of Boating Law Administrators and
would satisfy the requirements for most states
administering boating education programs. The
National Park Service would work with the state of
Arizona to establish such a program. The goal of this
program is to increase the number of boaters who
have taken a boating safety course from 20% to 40%
over a 10-year period.

Alcohol use while boating was also raised as an issue
the public would like the National Park Service to
address. Under this alternative, alcohol use would be
prohibited within designated high-use areas and areas
identified as focus areas for patrol functions.

Under this alternative, the National Park Service
would enforce existing noise regulations for the states
of Nevada and Arizona.

Personal Watercraft Use,
Waterskiing, and Wakeboarding

A unit-specific rule would be developed for the
continued use of personal watercraft within the
recreation area. All carbureted two-stroke engines
would be prohibited from the recreation area within a
year of the final plan. Waterskiing, wakeboarding,
and the use of personal watercraft would be
prohibited in the primitive and semiprimitive zones
and in areas where it is currently prohibited for safety
reasons, as identified in alternative A. These areas
compose approximately 10% of the water portion of
the recreation area. On Lake Mead, the semiprimitive
and primitive areas include the inflow areas of the
Muddy and Virgin Rivers on the Overton Arm, the
Colorado River Delta from Iceberg Canyon to the
boundary of Grand Canyon National Park, and the
Gypsum Bed areas near Temple Bar; on Lake
Mohave the semiprimitive and primitive areas
include the area north of Eldorado Landing to Hoover
Dam. Waterskiing, wakeboarding, and personal
watercraft activities would be authorized in the
remaining 90% of the waters zoned rural natural,
urban natural, and urban park, except where
specifically prohibited by markers or buoys.
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Aircraft Landings

Except in emergency situations, aircraft landings
would only be permitted in rural natural, urban
natural, and urban park designated areas. Aircraft
would not be permitted to land on the waters
designated as semiprimitive or primitive including,
on Lake Mohave, the Black Canyon area between
Willow Beach and Hoover Dam, and the lake area
from Eldorado Landing north to the powerline
crossing below Bighorn Cove. On Lake Mead,
aircraft would not be permitted to land on the waters
of the Gypsum Bed area on the southern portion of
the Virgin Basin, in the Virgin River Bowl area, and
on the waters between Iceberg Canyon and Grand
Canyon National Park.

SANITATION AND LITTER

Under this alternative, shoreline sanitation would be
addressed by the placement of shoreline and floating
toilet facilities. Sustainable toilets would be placed at
all drive-in shoreline sites within the urban park
zones of Lakes Mead and Mohave. The number of
toilets would be based on the level of visitation, with
a ratio of one toilet for every 80 boats.

To encourage a greater use of boat pump-out
facilities, separate pump-out facilities would be
located in the vicinity of public launch ramps and at
concession-operated marinas. These pump-out
facilities would be designed to accommodate portable
toilets as well as boat holding tanks. The use of
portable toilets would be recommended under this
alternative and would be supported by park education
programs; however, the public’s use of portable
toilets would be voluntary.

The park would develop, in association with other
agencies, an education program that would
emphasize minimum-impact camping and proper
sanitation behaviors.

Shoreline litter cleanup and recycling programs
would be expanded. Glass and styrofoam would be
prohibited in high-use areas, and litter bags would be
available at launch ramps. Partnerships would
continue to be established between community
groups and local and state agencies to seek crews for
shoreline cleanup.
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RESOURCE PROTECTION

An important element of this alternative is the
protection it would provide for the sensitive resources
that are found in the waters or along the shorelines of
Lakes Mead and Mohave. These areas are sensitive
due to the habitat they provide for fish, bird, and
mammal reproduction. Continued productivity is
dependent on the protection of this sensitive habitat.

Inflow Areas

Under this alternative, the sensitive inflow areas of
Lake Mead would be protected, including the Pearce
Ferry Delta at the mouth of the Grand Canyon and
the tributaries of the Muddy and Virgin Rivers on the
Overton Arm. All of these areas, with the exception
of the Muddy River, would be protected by
prohibiting the use of motorized vessels, including
personal watercraft.

Shoreline Enhancement

This alternative would provide for some shoreline
enhancement projects, identified in the NPS Resource
Management Plan (NPS 1999c), that address the
removal of salt cedar in priority areas and the
reestablishment of willows in certain locations along
the Lake Mohave shoreline. Some adaptive
management techniques, where salt cedar are pruned
to provide shade for the establishment of other
species, might be used to control salt cedar and

provide additional beach environment. Such
techniques have been used successfully in the Black
Canyon area of Lake Mohave.

Water Quality

Protection of lake water quality from bacterial and
chemical pollutants and suspended solids is an
important element of this alternative. The monitoring
of recreational water quality is in accordance with
state of Arizona and state of Nevada recreational
water quality standards. Bacterial water sampling
would continue for popular areas within the urban
park zones. Sampling of the more remote zones of
the park would continue on a nonscheduled basis
with parkwide sampling completed at least once
during the high-visitation period. Ongoing water
monitoring programs, mainly associated with the Las
Vegas Wash inflow area, the intake facilities at the
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Southern Nevada Water Authority, and selected high-
use coves on Lake Mead, would continue. Studies
would also continue at the Virgin River inflow area
and various areas of the lake where water clarity is
being monitored.

A one-time sampling, in cooperation with the U.S.
Geological Survey, occurred in several high-use areas
on Lakes Mead and Mohave in June 1999 and
showed that gasoline and gasoline additives were
present. Under this alternative, a monitoring program
would be developed along with recreational water
standards for lake management. Specific areas might
require temporal or seasonal closures to maintain the
high water quality standards required for recreational
use.

Chemical pollutants emitted from carbureted two-
stroke engines used in recreational boats and personal
watercraft have been shown to discharge as much as
30% of their fuel unburned (CARB 1999, NPS
1999d). The pollutants include gasoline and gasoline
additives. These pollutants have been found in high-
use areas of Lakes Mead and Mohave. Under this
alternative, a monitoring program would be
developed along with recreational water quality
standards for lake management. The EPA regulation
requiring the marine industry to improve the
efficiency of engines by the year 2006 would be
adopted at Lake Mead National Recreation Area
(EPA 1996a). The National Park Service would
develop a new regulation requiring the immediate use
of the new direct-injection two-stroke engines, or the
equivalent, for motorized vessels.

Boat maintenance within the recreation area is also a
source for chemical water pollutants. The National
Park Service has prepared best management practices
for these operations within the recreation area. The
National Park Service would continue to keep abreast
of the technology in this field and provide guidance
for all concessioners and individual business
permittees, as well as the general public who are
involved in boat maintenance, commercial
operations, and commercial and private fueling.

The refueling of boats and personal watercraft along
the shoreline and in the waters of Lakes Mead and
Mohave is also a source of chemical water pollution.
In areas of intense boat and personal watercraft use,
park personnel have observed a sheen on the water
due to fuel spillage, which sometimes occurs during
refueling activities. Title 36 CFR 2.14(7) prohibits
polluting or contaminating park waters. Any fuel

FINAL ENVIRONMENTAL IMPACT STATEMENT

Alternative B

spillage is considered a citable violation. Still,
refueling of boats and personal watercraft along the
shoreline and in the waters of Lakes Mead and
Mohave continues to be a source of chemical water
pollution. Increased boater education and the
enforcement of applicable regulations could reduce
this activity and lead to improved water quality in
high-use areas. In addition, the National Park Service
will evaluate the operation of all facilities on Lakes
Mead and Mohave in accordance with the modified
settlement agreement.

Threatened, Endangered, and Sensitive Species

Threatened and endangered fish species occur in both
Lakes Mead and Mohave, and monitoring and
enhancement programs are underway. Critical habitat
for the razorback sucker (Xyrauchen texanus) and the
bonytail chub (Gila elegans) have been identified in
Lake Mohave, and critical habitat for the razorback
sucker has been identified in Lake Mead.
Recreational use, including boating and personal
watercraft use, has not been shown to impact bonytail
chub or razorback suckers. Fish species would
continue to be monitored to determine if recreational
use creates adverse impacts. If recreational impacts
were identified in the future, special zoning might be
used to close areas to recreational use and provide a
higher level of protection for this habitat during
critical periods in their life cycle.

Four sensitive plant species, the sticky buckwheat,
three-sided milkvetch, Las Vegas bearpoppy, and
sticky ringstem, occur in sandy soils along the
shoreline of Lake Mead in areas receiving heavy
recreational use. In addition, smoke tree and Trixis
californica (no common name) populations occur
along southern Lake Mohave. These populations
would be monitored, and where unacceptable impact
was identified from associated visitor use, such as
trampling or cutting, special management steps
would be taken to protect this habitat.

Cultural Resources

Both prehistoric and historic resources are known to
occur along the shorelines of Lakes Mead and
Mohave. These resources have been documented in
the developed areas and in a small number of other
areas around the lakes. A system to monitor the sites
along the shorelines is being developed. The
monitoring would continue under this alternative. To
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ensure protection of these resources, special zones
might be applied that would limit recreational
activities where sensitive resources were identified.

A number of submerged prehistoric and historic
resources have been documented under Lakes Mead
and Mohave. These resources would be preserved in
compliance with NPS Management Policies and
objectives.

Submerged prehistoric and historic resources have
been documented to occur within Lakes Mead and
Mohave. These resources would be preserved in
compliance with NPS Management Policies and
objectives.

To protect cultural resources and to comply with the
National Historic Preservation Act, all proposed
projects would be evaluated to determine the area of
potential effect. These areas would be inventoried for
significant cultural resources, and a determination
would be made as to what impact the project would
have on the historic qualities of the resources.
Through consultation with project designers, affiliate
tribal entities, the respective State Historic
Preservation Offices, and the Advisory Council on
Historic Preservation, a plan would be developed to
avoid or mitigate impacts.

66

PARK OPERATIONS

In addition to the 105 additional positions identified
in alternative A that are necessary to effectively
manage the recreation area, at least 2 additional law
enforcement officers and 5 to 6 additional interpreters
for each lake would be required to develop and
implement a boating safety program. Four additional
interpretive staff would be required to develop and
implement an education program on the new
lakeshore sanitation requirements. Three additional
seasonal interpretive rangers would be required to
provide education on water quality concerns on the
lakes. At least 6 additional maintenance staff would
be needed for each lake to install and maintain the
increased number of backcountry toilets. Six
additional personnel would be required to implement
the water monitoring program. This alternative
requires 41 new full-time or seasonal field personnel
at Lake Mead National Recreation Area in addition to
those identified in alternative A; a total of
146 positions above the current staffing level would
be required under this alternative to effectively
manage the recreation area.
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ALTERNATIVE C: MODIFIED PREFERRED ALTERNATIVE

GENERAL CONCEPT

This alternative addresses the NPS mission as well as
the management objectives and long-term vision for
Lakes Mead and Mohave. The need to protect the
natural environment and support the recreational
interests of park visitors is recognized under this
alternative. Under this alternative, 5% of the waters
would be managed for semiprimitive or primitive, yet
provide for an increase in boating activities. Two-
stroke engines would be allowed on the waters, but
would be required to be in compliance with the 2006
EPA emission standards within 10 years of the
approval of this plan or 2012. Specific actions to
address personal watercraft use, shoreline and
boating conflicts, and litter and sanitation issues are
included under this alternative. Table 2 provides a
summary of the actions proposed under this
alternative, as well as the actions proposed under the
other alternatives.

RECREATIONAL
OPPORTUNITY ZONING

The range of recreational opportunities under this
alternative for Lake Mead National Recreation Area
is shown in tables 19 and 20 and in figure 9.

Under this alternative, a range of recreational
opportunities from primitive to urban park would be
provided (figure 9). The range of opportunities is
responsive to the public’s desire for the National Park
Service to provide a mix of recreational settings
while maintaining or slightly increasing the overall
level of boating activity on the lakes. Under this
alternative, a boating capacity of 5,055 boats at any
one time, established in appendix B (page 314),
would be allowed on Lakes Mead and Mohave, an
increase of approximately 878 boats at peak use
during a typical summer weekend. A boating
capacity of 3,295 boats at any one time would be
allotted to Lake Mead and 1,760 boats at any one
time would be allotted to Lake Mohave.

Primitive areas would be established on Lake Mead
at the Gypsum Beds and at the inflow area of the
Virgin River and would comprise approximately 1%
of the lake surface. The semiprimitive areas on Lake
Mead would be located in the Muddy River inflow
area (Overton Wildlife Management Area), Bonelli
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Bay, and Grand Wash Bay. The Overton Wildlife
Management Area has been managed in the past,
similar to the semiprimitive setting, with flat-wake
speed restrictions during part of the year. This
designation will not change the management of the
Overton Wildlife Management Area, but will extend
the flat-wake speed restrictions year-round under the
semiprimitive designation. The maps were modified
to reflect this designation.

The West Gypsum Bay area was closed to all boating
for use as a research area up until 1998. The
semiprimitive  classifications  would  compose
approximately 4% of the water surface. These areas
would be identified by buoys.

TABLE 19: RANGE OF RECREATIONAL OPPORTUNITIES
AT LAKE MEAD UNDER ALTERNATIVE C

Recreation
Opportunity Surface
Spectrum Class Acres' Percentage
Primitive 803 1
Semiprimitive 5,946 4
Rural natural 58,100 45
Urban natural 19,725 15
Urban park 45,725 35
Total 130,299 100
1. Based on a lake elevation of 1,180 feet above mean sea level.

TABLE 20: RANGE OF RECREATIONAL OPPORTUNITIES
AT LAKE MOHAVE UNDER ALTERNATIVE C

Recreation
Opportunity Surface
Spectrum Class Acres Percentage

Primitive/ 595 2
Semiprimitive
Semiprimitive 0 0
Rural natural 3,969 15
Urban natural 13,936 51
Urban park 8,899 32
Total 27,399 100
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The area above Paiute Point extending to the mouth
of the Grand Canyon would be managed for rural
natural or semiprimitive, depending on whether
Grand Canyon National Park would allow motorized
boat traffic to enter the canyon from Lake Mead
National Recreation Area. If boating traffic is
authorized to enter the Grand Canyon, this area
would be managed as rural natural. If the Grand
Canyon is closed to boats entering from Lake Mead
National Recreation Area, then the zone would be
managed as semiprimitive. The urban area for Lake
Mead is concentrated in Boulder Basin and would be
expanded under this alternative to include the central
portion of the Overton Arm, where the boating
capacity would be expanded by 300 boats.

On Lake Mohave, the primitive and semiprimitive
areas would comprise approximately 2% of the water
surface and would include Black Canyon above
Willow Beach. In this area, temporal zoning would
be applied, providing a range of recreational settings.
The area would be managed for a primitive setting
two days per week on a year-round basis. Between
Labor Day and Memorial Day, the area would be
managed for a semiprimitive setting five days per
week. During the summer months between Memorial
Day and Labor Day, the area would be managed for a
rural natural setting with only houseboats,
waterskiing, and wakeboarding prohibited. The rural
natural setting includes zones 4, 5, 6, and 7. Personal
watercraft use is consistent with the park’s purpose
and management objectives for this area. However,
due to the canyon setting in zones 8 and 9, personal
watercraft use would be monitored during this period
and restricted if the safety of lake users becomes an
issue. This would be determined by observed and/or
reported conflict information and boating incidents.

The urban park zone would include zones 1 and 2,
with expansion into a portion of zone 3, including the
Cottonwood Cove area. In this area, the boating
capacity would be increased by approximately 200.

The increase in boating capacity would target areas
where growth could be accommodated within the
physical, environmental, and social carrying capacity.
Specific locations for growth are in zones 17, 18, and
20 on Lake Mead and zones 3, 4, and 5 on Lake
Mohave. These zones are recreational destinations
and could accommodate additional visitation without
compromising the physical, environmental, and
social carrying capacity criteria identified for each
zone.
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FACILITIES

In cooperation with the Nevada Division of Wildlife,
a boating education facility is being developed within
the recreation area in the Boulder Beach area, with
the potential for an additional boating education
facility to serve Lake Mohave and the southern
portion of the recreation area. The Lake Mohave
boating education center would likely be constructed
outside the park boundary unless there may be an
adaptive reuse of an existing facility at Katherine
Landing. As stated in the recreational opportunity
section, this alternative would accommodate some
growth in the number of boats allowed on both Lakes
Mead and Mohave. Under this alternative, the
additional facilities required to accommodate a larger
boating capacity would be divided between public
and commercial facilities. For the purposes of lake
access, public launch facilities would include the
construction of new or the expansion of existing
launch ramps. Commercial facilities could include
the addition of slips in the marina, the addition of
spaces in dry boat storage, and the addition of boats
in the rental fleet. Tables 21 and 22 show the number
of commercial marina services at Lake Mead and
Lake Mohave, respectively, while tables 23 and 24
show the number of public launch facilities.

On Lake Mead, this alternative would allow for the
construction of new facilities at Stewarts Point, the
expansion of facilities at Overton Beach and Temple
Bar, the expansion of a parking area and a 180 slip
addition at Echo Bay, and an increase of 200 marina
slips at Callville Bay (table 25). The additional
number of boats would be accommodated through the
expansion of both public and commercial facilities.

Implementation of this alternative for Lake Mohave
would be accomplished by expanding the commercial
facilities at Cottonwood Cove and constructing new
lake access in the Eldorado Canyon area. At
Cottonwood Cove, it is proposed to separate the
commercial and public marina operations. This
would require the use of Ski Cove located
immediately south of the existing marina. It is
proposed to relocate the picnic area, public marina,
and fuel sales, while the rental boat operation, motel,
restaurant, and store would remain in their existing
locations. The traffic circulation and parking would
be designed to provide increased boating access to
the center of Lake Mohave. This expansion would
add an estimated 150 boats at any one time to the
lake capacity. The expansion at Cottonwood Cove
would require a site-specific development plan and a
compliance document.
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Alternative C: The Modified Preferred Alternative
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Alternative C: Modified Preferred Alternative

TABLE 21: CoMMERCIAL MARINA SERVICES AT LAKE MEAD UNDER ALTERNATIVE C

Las Vegas
Overton Echo Callville Boat Lake Mead Temple
Beach Bay Bay Harbor Resort Bar Total
Rentals
Houseboats
Authorized' 0 72 75 0 0 45 192
Existing® 0 72 65 0 0 0 137
Personal watercraft
Authorized 20 20 20 20 20 20 120
Existing 12 8 20 18 10 4 72
Other boats
Authorized 12 23 26 47 31 13 152
Existing 7 23 26 47 31 13 147
Wet Storage
Wet slips
Authorized 185 540 847 635 755 395 3,357
Existing 140 360 647 635 755 95 2,632
Mooring buoys
Authorized® 0 0 0 0 0 0 0
Existing 0 19 0 0 0 5 24
Dry Storage
Dry storage spaces
Authorized 80 60 120 388 55 200 903
Existing 80 60 120 388 55 200 903
Parking
Single spaces
Authorized 281 217 462 285 145 425 1,815
Existing 181 217 337 285 145 125 1,290
1. Existing number plus the proposed expansion under alternative C.
2. Existing as of September 6, 2001.
3. Mooring buoys would be phased out after implementation of the proposed expansion under alternative C.
FINAL ENVIRONMENTAL IMPACT STATEMENT 71
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TABLE 22: COMMERCIAL MARINA SERVICES AT LAKE MOHAVE UNDER ALTERNATIVE C

Cottonwood Willow Katherine

Cove Beach Landing Total
Rentals
Houseboats
Authorized' 22 0 44 66
Existing® 22 0 44 66
Personal watercraft
Authorized 20 0 20 40
Existing 12 0 16 28
Other boats
Authorized 20 18 49 87
Existing 20 18 49 87

Wet Storage

Total wet slips

Authorized 484 125 824 1,433
Existing 234 0 824 1,058
Mooring buoys
Authorized® 0 0 0 0
Existing 27 0 0 27
Dry Storage
Total dry storage spaces
Authorized 300 0 150 450
Existing 300 0 150 450
Parking
Single spaces
Authorized 500 200 325 1,025
Existing 153 200 325 678

1. Existing number plus the proposed expansion under alternative C.

2. Based on the number of 12-foot launch lanes multiplied by 8 (number of launches per hour)
times 12 (number of daylight hours) divided by 2 (half are launches and half are retrievals).

3. Mooring buoys would be phased out after implementation of the proposed expansion under
alternative C.
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TABLE 23: PuBLIC LAUNCH FACILITIES AT LAKE MEAD UNDER ALTERNATIVE C
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Notes:

retrievals).

4. Double parking space for vehicle with trailer.

5. There are two fish-cleaning stations at Las Vegas Bay.

1. Pearce Ferry and Government Wash are closed due to low-water conditions when lake elevations are at 1,175 feet above sea level or below.

2. Existing number plus the proposed expansion under alternative C. The number of launch lanes at the facilities may be affected due to low-water conditions.

Overton Stewarts Echo Callville Government Las Vegas Lake Mead Hemenway Temple South Pearce
Beach Point Bay Bay Wash' Bay Resort Wash Bar Cove Ferry1
Launch lanes
Authorized?® 4 4 6 13 8 4 4 4 6 8 2 (gravel)
Existing® 4 0 6 13 8 4 4 4 6 8 2 (gravel)
Launch lane capacity 192 192 288 576 384 192 192 192 288 384 96
Pull-through parking®
Authorized 200 150 273 333 150 222 85 175 288 116 50
Existing 200 0 173 333 150 222 85 175 219 116 50
Courtesy dock Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fish-cleaning station  Yes No Yes Yes No Yes® No Yes Yes No No

3. Based on the number of 12-foot launch lanes multiplied by 8 (number of launches per hour) times 12 (number of daylight hours) divided by 2 (half are launches and half are

€L
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ALTERNATIVES SELECTED FOR ANALYSIS

TABLE 24: PuBLIC LAUNCH FACILITIES AT LAKE MOHAVE UNDER ALTERNATIVE C

North
Eldorado Cottonwood Willow Princess Tele:hone Katherine
Canyon Cove Beach Cove Cove Landing
Launch lanes
Authorized' 4 15 8 8 2 8
Existing 0 15 8 8 2 (gravel) 8
Launch lane capacity” 192 720 384 384 96 384
Pull-through parking®
Authorized 100 322 155" 100 100 469
Existing 0 222 155" 100 100 469
Courtesy dock No Yes Yes Yes No Yes
Fish cleaning station No Yes Yes No No Yes
1. Existing number plus the proposed expansion under alternative C.
2. Based on the number of 12-foot launch lanes multiplied by 8 (number of launches per hour) times 12 (number of daylight
hours) divided by 2 (half are launches and half are retrievals).
3. Double parking space for vehicle with trailer.
4. (NPS 1995).
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TABLE 25: SUMMARY OF BOATING CAPACITIES FOR FACILITIES AT LAKE MEAD UNDER ALTERNATIVE C

Commercial'  Public? Single Pull-
Marina Launch Total Space Through® Total Actual’ Revised®  Carrying
Launch Ramp Launch Parking Parking Parking Launch Proposed Launch Capacity®
Facility Locations Capacity Capacity  Capacity  Capacity Capacity Capacity Capacity Expansion Capacity (BAOT)

Hemenway Ramp 0 192 192 0 175 175 175 175
Lake Mead Marina 197 192 389 145 85 230 230 230
Las Vegas Bay 230 192 422 285 222 507 422 422
Government Wash 0 385 385 0 150 150 150 150
Callville Bay 274 576 825 337 333 670 607 200 slips + 125 sps® 647
Misc. Launches 200 200 200 200

Total 1,784 1,824 1,669
Echo Bay 181 288 469 217 173 390 354 180 slips, 100 sps, 490

+100 dps®

Stewarts Point 0 0 0 — 100° 100 100 1 ramp +150 dps 150
Overton Beach 48 192 250 181 200 385 248 45 slips + 100 sps 258

Total 702 898 988
Temple Bar 101 288 389 125 219 344 320 300 slips + 100 sps 380
South Cove 0 385 385 53 116 169 116 116
Pearce Ferry 0 96 50 50 50 50 50

Total 486 546 638
Total 1,031 2,786 3,756 1,343 2,023 3,370 2,972 3,268 3,295

1. Assumes 20% of the boats in wet slips, 10% of the boats in dry storage, and 100% of the rental fleet are on the lake at any given time (see table 21).

2. Based on the number of 12-foot launch lanes multiplied by 8 (number of launches per hour) times 12 (number of daylight hours) divided by 2 (half are launches and half are
retrievals) (see table 23). The number of launch lanes at the facilities may be affected due to low-water conditions.

3. Double parking space for vehicle with trailer.

4. Actual launch capacity is the sum of the limiting factor for marina launches plus the limiting factor for launches using the public launch ramp. The limiting factor for marina
launches is the smaller of the commercial marina launch capacity and the number of single parking spaces available. The limiting factor for public launches is the smaller of the
public launch ramp capacity and the number of pull-through parking spaces available.

5. Actual launch capacity plus proposed expansion (assumptions in footnote (1) apply).

6. Carrying capacity reflects the recommended maximum number of boats on the water at any one time.
7. Boats at any one time.

8. Single parking spaces.

9. Undeveloped parking. Proposed expansion would develop these 100 pull-through spaces plus 50 more.
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A site in the vicinity of Eldorado Canyon would be
considered for development under this alternative if
all safety and access requirements were met.
Carrying capacity limits would support development
in this area, and access roads and limited utilities are
already in place. The potential facilities at Eldorado
Canyon would include the development of a public
launch ramp, pull-through parking for 100 vehicles,
solar lighting, vault toilets, and an entrance station.
The development of a launch facility at Eldorado
Canyon (similar to the Princess Cove facility) would
add an additional 100 boats at any one time, bringing
the total increase in boating capacity to 250 on Lake
Mohave. If an appropriate site was found in the area,
engineering and facility design and additional
environmental analysis would be completed prior to
any development. Table 26 summarizes the carrying
capacities for facilities on Lake Mohave.

This alternative would allow for the construction of a
shoreline access road between Government Wash and
Box Car Cove on Lake Mead. It would also allow for
the development of a new shoreline campground at
Government Wash.

A boating education center for Lake Mead would be
developed at Boulder Beach within the urban
interface area. A second boating safety center could
be built for Lake Mohave. All other public and
commercial facilities would be capped at the existing
development levels. Each of the development areas
would be improved to define parking for public and
commercial uses, which would serve as the key
management action for the administration of carrying
capacity necessary to provide a range of recreational
settings and opportunities. Parking capacity would
include both single and pull-through spaces necessary
to implement the proposed carrying capacity.

This alternative requires the National Park Service to
manage for carrying capacity. While the capacity set
by this alternative is exceeded at most facilities on
Memorial Day weekends, it also is exceeded on some
non-holiday summer weekends at Katherine Landing
on Lake Mohave and Callville Bay on Lake Mead.
Operating at facility capacity is reflected by all
parking facilities being filled and parking
overflowing to the road shoulders of access roads or
to campgrounds that receive little use during the hot
summer months. Each of these areas has parking lots
that are well-defined, with paving and striping to
delineate parking areas. Many of the areas on Lake
Mead do not have paved parking areas, and low-
water conditions allow for significant increases in
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parking. Where parking is not the limiting factor for
capacity, the width of the launch ramp becomes the
limiting factor.

The width of the launch ramp, number of slips in the
marina, and parking are the primary management
tools used to manage lake carrying capacity. As
parking is exhausted in specific areas, visitors would
be directed to other lake access facilities where
capacity has not been reached. Parking would not be
authorized outside the designated parking areas. This
would, in effect, limit the number of boats on the lake
at any time and also the number of boats using the
different zones on the lake. In the long-term, a
reservation or permitting system might be needed to
manage for the carrying capacity. Until that time,
however, the availability of parking spaces would
continue to be managed on the current first-come,
first-serve basis, which gives all visitors equal access
to parking at each facility.

In September 2002, low-water conditions and the
expanding delta in the Las Vegas Bay forced the
National Park Service and marina operators at the
Las Vegas Boat Harbor to evaluate alternatives
related to the temporary relocation of the marina. An
environmental assessment was released to determine
the short-term and interim options for a marina
relocation or potential closure. A final decision was
made for the interim location in late September, and
marina operations were moved to Horsepower Cove
in early October (management preferred alternative).
The marina operation will remain in Horsepower
Cove until an amendment to the Lake Mead National
Recreation Area General Management Plan is
prepared that will address all low-water concerns
related to concession operations on Lake Mead.

The Laughlin Chamber of Commerce has
recommended a reservation system be considered for
Katherine Landing due to the formation of launch
lines that can require up to an hour’s wait. These
launch lines typically occur from 6 P.M. to 9 P.M. on
Saturday of most summer weekends for boat
retrieval. While there is support for evaluation of this
management action within the Laughlin Chamber of
Commerce, there has been little support for such an
action on the part of the public. The National Park
Service would work with the Laughlin community
and the boating public to investigate the use of a
reservation system. If such a system is determined
appropriate, an experimental reservation system
could be tested at Katherine Landing, and if
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TABLE 26: SUMMARY OF BOATING CAPACITIES FOR FACILITIES AT LAKE MOHAVE UNDER ALTERNATIVE C

Commercial’ Public® Single Pull-
Marina Launch Total Space Through® Total Actual® Revised®  Carrying
B . Launc_h Ramp Launc_h Parkir!g Parkir!g Parkir!g Launc_h Propos'ed Launc_h Capacit¥s
Facility Locations Capacity Capacity  Capacity  Capacity Capacity Capacity Capacity Expansion Capacity (BAOT)
Katherine Landing 293 385 678 325 469 794 678 678
Telephone Cove 0 86 100 78 100 178 86 86
Princess Cove 0 385 385 50 100 150 100 100
Total 864 864 820
Cottonwood Cove 138 720 858 153 222 375 360 250 slips + 100 dps® 510
Eldorado Canyon 0 0 0 1 ramp +100 dps 100
Total 360 610 750
Willow Beach 50 384 434 200 155° 355 205 205
Total 205 205 200
Total 481 1,960 2,455 806 1,046 1,852 1,429 1,679 1,760

1. Assumes 20% of the boats in wet slips, 10% of the boats in dry storage, and 100% of the rental fleet are on the lake at any given time (see table 22).

2. Based on the number of 12-foot launch lanes multiplied by 8 (number of launches per hour) times 12 (number of daylight hours) divided by 2 (half are launches and half are
retrievals) (see table 24).

3. Double parking space for vehicle with trailer.

4. Actual launch capacity is the sum of the limiting factor for marina launches plus the limiting factor for launches using the public launch ramp. The limiting factor for marina
launches is the smaller of the commercial marina launch capacity and the number of single parking spaces available. The limiting factor for public launches is the smaller of
the public launch ramp capacity and the number of pull-through parking spaces available.

5. Actual launch capacity plus proposed expansion (assumptions in footnote (1) apply).

6. Carrying capacity reflects the recommended maximum number of boats on the water at any one time.
7. Boats at any one time.

8. (NPS 1995).
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successful, such a system could be employed on a
permanent basis during periods of heavy demand and
long waits on the launch ramp. The operational
details for the implementation of a reservation system
have not yet been developed, but would be designed
in consultation with areas where reservation systems
are currently in place.

Recreational fishing programs are actively managed
for Lakes Mead and Mohave. Fish stocking programs
are in place for both reservoirs, and shoreline fishing
facilities have been constructed at Katherine Landing
on Lake Mohave and at Hemenway Point and the
causeway to Pyramid Island on Lake Mead. Earthen
causeways have been constructed at Echo Bay and at
the Southern Nevada Water Authority area to provide
additional fishing areas. These, while not exclusively
used for fishing, provide an area for shoreline fishing.
Additional facilities are proposed for Cottonwood
Cove and Willow Beach on Lake Mohave and at
Government Wash and Echo Bay on Lake Mead. At
these locations, habitat enhancement studies would
be conducted to increase the underwater structural
habitat that may hold the fish in the stocking areas.
Underwater structural habitat would be developed in
suitable areas. Additional shoreline fishing access
beyond what is presented in this plan might be
developed in the future in cooperation with the
Nevada Division of Wildlife and the Arizona Game
and Fish Department. Additional sites may be
authorized for shoreline fishing in response to
fluctuating water levels.

Minor facilities, such as parking areas, might be
established in areas previously disturbed to support
shoreline zoning.

VISITOR CONFLICT

Visitor conflict is addressed using a parkwide
approach, by means of recreational opportunity
zoning, and an area-specific approach, which
includes shoreline zoning in urban interface areas.

Shoreline Zoning

Boulder Basin. Shoreline zoning is currently used to
separate conflicting uses along Boulder Beach. This
method of recreation management has, until recently,
been successful in accommodating the variety of uses
along that shoreline of Lake Mead that is most
accessible to the adjacent urban community of Las
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Vegas. This urban interface area includes the
shoreline area from Boxcar Cove to Kingman Wash,
including Crawdad Cove, Government Wash,
Gypsum Wash, Las Vegas Bay, 33-Hole, Pumphouse
Cove, Saddle Cove, Boulder Beach, Horsepower
Cove, the Hemenway Wall, and Kingman Wash.

Over the last five years there has been an increase in
the demand and wuse of this shoreline area
corresponding with the growth of the Las Vegas
Valley. Some recreational activities conflict with
others such as fishing and SCUBA. There is
increased competition for shoreline space between
these and other user groups. Physical separation of
recreational activities is provided for under this
alternative, and some areas are managed for specific
activities only. Shoreline uses vary by season, but the
proposed zoning addresses shoreline management on
a year-round basis. Uses addressed in this zoning
proposal are fishing, no watercraft areas, SCUBA,
paddlecraft, sailboarding, personal watercraft, and
shoreline camping. The proposed zoning also
recognizes the establishment of a slalom course for
waterskiing and personal watercraft use, as well as
the option for recreation equipment rental at Boulder
Beach. Under this alternative, some recreational
activities would be restricted to specific sites to
reduce conflict within this urban interface area
(figure 10). At lower lake levels, shoreline zoning
might be modified to maintain the mix of recreational
activities (see Appendix C: Summary of Operations
Under Forecasted Water Elevations”).

Shoreline fishing areas would be designated and
protected by restricting boats, waterskiing and
wakeboarding, personal watercraft, SCUBA diving,
and swimming. Fish-stocking programs under the
administration of the Nevada Division of Wildlife
would continue within this zone at designated fishing
sites. Fishing piers or earthen dikes might be
constructed to support fishing activities in areas

where fishing is designated as the primary
recreational activity. Habitat enhancements to
support recreational fishing might also be

incorporated at these locations. With the exception of
designated harbors (SCUBA and no watercraft areas),
fishing could occur along the majority of the Boulder
Beach shoreline. The National Park Service would
continue to work with the respective state agencies
and would maintain flexibility in the identification of
fish stocking locations.

Designated SCUBA areas would be closed to boating
except in support of dive operations, and fishing

LAKE MEAD NATIONAL RECREATION AREA
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would be prohibited. SCUBA diving would be
prohibited in harbors, designated fishing areas,
designated personal watercraft areas, and designated
sailing areas. Speargun fishing would only be
authorized within designated SCUBA areas or
undesignated shoreline areas.

In certain locations, including specific areas at
Boulder Beach, only shoreline-based activities would
be allowed, such as SCUBA diving from the
shoreline and picnicking. The inclusion of the 200-
foot flat-wake area is to provide greater protection
around beaches frequented by bathers, boats at the
shoreline, and near people in the water and at the
water’s edge. It would also provide protection for
vessels at the shoreline from the wakes of boats
operating in close proximity. Personal watercraft,
waterskiing, and wakeboarding would be prohibited
in areas designated for fishing or SCUBA, as well as
other high-use areas. Launching of all boats, personal
watercraft, would be limited to designated launch
facilities or areas.

The sailing beach is an area that is managed to
support sailboard and sailboat use. However, there is
limited use of this area, and other boaters, including
personal watercraft users, might launch and operate
out of this location. There is a proposal to relocate the
gate that currently restricts overnight access at
Boulder Beach in order to allow 24-hour access to the
sailing beach. Should sailing use increase and
conflict develop between these users, personal
watercraft and motorized vessels might be prohibited
at a future date.

Vehicle and shoreline camping is currently
authorized at Kingman Wash, Boxcar Cove, Crawdad
Cove, and Government Wash. Kingman Wash,
Boxcar Cove, and Crawdad Wash are located within
flood hazard areas and would be closed to camping
under this alternative. Shoreline camping would be
authorized within the wurban interface area at
Government Wash where it would be accommodated
by limited facility development and a permit system.
Future shoreline camping may be provided at the end
of 8.0 Mile Road, opposite Government Wash, if the
experimental permit system at Government Wash
was successful. Carrying capacity would be
determined for camping and other shoreline uses
while preserving the integrity of the recreational
setting and accommodating a mix of overnight and
day use. The actual camping areas would fluctuate
with the water level.
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Katherine Landing Area. Under this alternative,
shoreline zoning would be established to separate
conflicting uses in the Katherine Landing area. As the
adjacent urban communities of Laughlin, Nevada,
and Bullhead City, Arizona, grow and visitation from
California residents increases, the demand and use of
this shoreline area would increase. Some recreational
activities conflict with others such as fishing and
SCUBA. There is increasing competition for
shoreline space between these and other user groups.
Physical separation of recreational activities would
be provided for under this alternative, and some areas
would be managed for specific activities only.

This plan does not zone, in detail, the shoreline in the
urban interface zone of southern Lake Mohave. The
plan lists a mix of activities that are appropriate in
these areas but does not list a single activity as the
primary recreational activity. Additional analysis is
needed to more specifically partition these areas. This
more detailed zoning would be completed in
cooperation with appropriate state agencies.

This urban interface zone is described as the
shoreline area on the Arizona side of Lake Mohave
from Stop Sign Cove and north to Mineshaft Cove,
including Katherine Landing, Telephone Coves
(north and south), Cabinsite Point, Arrowhead Cove,
Gasoline Alley, and Princess Cove; on the Nevada
side of Lake Mohave, the urban interface zone
includes Rock House Cove and Telephone Cove.

The uses addressed in this zoning proposal are
fishing, SCUBA, sailboarding, personal watercraft
use, boat and personal watercraft launching, vehicle
to shoreline camping, and day-use activities such as
picnicking. Under this alternative, some recreational
activities would be restricted to specific sites to
reduce conflict within this urban-influenced area
(figure 11).

With the exception of designated harbors, SCUBA
areas, and areas where concentrated shoreline-based
recreation occurs, fishing could occur along the
majority of the Lake Mohave shoreline. In areas
where fishing is the primary recreation activity,
shoreline fishing areas would be designated and
protected by restricting boats, personal watercraft,
waterskiing, wakeboarding, SCUBA diving, and
swimming. Designated areas could include zones
within Princess Cove, Arrowhead Cove, Katherine
Landing, Cabinsite Cove, and Nevada Telephone
Cove. Fishing piers or earthen dikes might be
constructed to support fishing activities in these
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areas. Habitat enhancements to support recreational
fishing might also be incorporated at these locations.
Prior to any individual actions for enhancement on
Lake Mohave, consultations would occur with the
U.S. Fish and Wildlife Service, Nevada Division of
Wildlife, and the Arizona Game and Fish Department
to ensure protection of native fish species.

The inclusion of the 200-foot flat-wake area around
beaches frequented by bathers, boats at the shoreline,
and near people in the water and at the water’s edge
also pertains to Lake Mohave. It would also provide
protection for vessels at the shoreline from the wakes
of boats operating in close proximity. Boat launching,
including personal watercraft, at North Telephone
Cove and Cabinsite Point might be closed to maintain
a mix of recreational settings.

The South Telephone Cove area in Arizona would be
the only area in the urban interface zone where
motorized vessels would be prohibited because of
shoreline-based water recreational activities. In this
area, shoreline-based activities would be the only
authorized recreational activities.

Limited vehicle and shoreline camping would be
authorized at Mineshaft Cove, Princess Cove (off
approved road 2C), Rock House Cove, and
Telephone Cove, Nevada. Camping in flash-flood
zones would be discouraged. North Telephone Cove,
Arizona, would be closed to camping. Shoreline
camping would be authorized within the urban
interface zone at Nevada Telephone Cove, where it
would be accommodated by limited facility
development and a permit system. Carrying capacity
would be determined for camping and other shoreline
uses while preserving the integrity of the recreational
setting and accommodating a mix of overnight and
day use. An entrance station might be required at this
location in the future.

Black Canyon, located between Hoover Dam and
Willow Beach on the northern end of Lake Mohave,
is a cold-water area with a year-round water
temperature of 54°F. The water temperature, narrow
canyon environment, river current, and extremely
shallow waters at the upper reaches make it a unique
area. There are several hot springs located in Black
Canyon, including Arizona Hot Springs, the primary
camping area in the canyon. These characteristics
make Black Canyon the only area of Lake Mead
National Recreation Area where nonmotorized use
occurs in significant numbers. The demand for
additional nonmotorized launches over the existing
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30 launches per day has created a six-month waiting
list for weekend launch permits.

While the Lake Mead National Recreation Area
carrying capacity study (appendix B [page 314])
adequately addresses the environmental and social
conditions that characterize boating conditions on
Lakes Mead and Mohave, it does not sufficiently
address the Black Canyon environment. Black
Canyon, for the reasons presented above, is more
closely aligned to conditions found along the
Colorado River in Grand Canyon National Park,
where boating capacities are based on parties, with
the typical party represented by multiple boats. Under
this alternative, the National Park Service proposes to
manage boating by parties rather than by individual
boats. Using parties as the use indicator, Black
Canyon would be managed for 15 parties with three
to four nonmotorized boats per party.

The proposed 100-foot flat-wake zone around the
entire lake has been modified in this Final
Environmental Impact Statement to more closely
parallel the state of Nevada standard. The modified
preferred alternative now proposes a 200-foot flat-
wake area around beaches frequented by bathers,
boats at the shoreline, and near people in the water
and at the water’s edge. In Black Canyon, this may
mean that boats need to be at flat-wake speed (5 mph
or less) within these criteria. The limited width of the
Black Canyon would require boats to travel at slower
speeds when they encounter beached boats or persons
swimming or fishing at the shoreline.

On Lake Mohave, the primitive and semiprimitive
areas would include Black Canyon above Willow
Beach. In this area, temporal zoning would be
applied, providing a range of recreational settings.
The area would be managed for a primitive setting
two days per week on a year-round basis. Between
Labor Day and Memorial Day, the area would be
managed for a semiprimitive setting five days per
week. During the summer months between Memorial
Day and Labor Day, the area would be managed for a
rural natural setting with only houseboats,
waterskiing, and wakeboarding prohibited. Personal
watercraft use would be monitored during this period
and restricted if the safety of lake users becomes an
issue. This will be determined by reported conflict
information and boating incidents. Horsepower
restrictions would be in place to implement the
semiprimitive zoning, limiting all watercraft to a
maximum horsepower of 65. The use of trolling
motors is not authorized as part of the management of
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Black Canyon during the two-day period when the
area is managed for a primitive setting, but
concession-operated raft trips from Willow Beach to
Hoover Dam would continue to be allowed. The
National Park Service will continue to work with the
concession-operated raft tours to promote the use of
efficient and quiet engine technology. It is expected
that during these two days, nonmotorized launches
from below Hoover Dam would increase from 30 to
60 permits and would include 30 day-use permits and
30 overnight-camping permits. On the remaining five
days, both nonmotorized and motorized vessels
(under the 65-horsepower restriction) would be
permitted within this zone. The nonmotorized launch
permits during this five-day period would increase
from 30 to 45 permits.

The 65-horsepower maximum engine size restriction
for operation in the Black Canyon area would only be
in effect during the days it would be managed as a
semiprimitive zone. This engine size is large enough
to allow smaller fishing boats to safely access the
canyon, but it discourages the fast, loud, and big
boats and creates a more quiet and tranquil area that
is consistent with the semiprimitive setting. The
engine size also limits the size of the wake produced
that nonmotorized watercraft would need to negotiate
as they descend the canyon. The 65-horsepower
engine was selected as the maximum size to address
the noise, speed, wake, and mix of boat requirements
that would best meet the semiprimitive management
objectives. The use of horsepower restrictions was
also considered preferable to speed restrictions due to
the presence of a current that makes managing for
speed difficult.

The area extending from the head of Iceberg Canyon
to Grand Canyon National Park would be designated
rural natural, and personal watercraft, waterskiing,
and wakeboarding would be permitted. This is
contingent on Grand Canyon National Park allowing
motorized boat traffic to enter the canyon from Lake
Mead National Recreation Area. Should the Grand
Canyon National Park decide to prohibit boats from
entering the canyon from Lake Mead, the area
upstream from Paiute Point to the mouth of the Grand
Canyon would be zoned semiprimitive.

Enforcement, Boater Education, and Alcohol Use
To address conflicts between boaters and shoreline

users and boater-to-boater conflicts, a 200-foot flat-
wake zone would be established to provide greater

FINAL ENVIRONMENTAL IMPACT STATEMENT
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protection for swimmers and people at the shoreline.
It would also provide protection for vessels at the
shoreline from the wakes of boats operating in close
proximity. Implementation of such a zone would
require coordination with the states of Nevada and
Arizona, where a change in the respective state’s
boating laws and regulations would be sought.

Boaters have difficulty understanding the differences
between federal and state boating laws, as well as the
differences between Nevada and Arizona state
boating laws (see “Appendix E: Comparison of
Boating Regulations”). Under this alternative, unified
boating laws for Lakes Mead and Mohave are
proposed, along with a joint regulatory program that
includes the states of Nevada and Arizona.

Boating education is a voluntary program in Arizona
and a mandatory program for boaters using interstate
waters in the state of Nevada. Visitor surveys show
that only 20% of Lakes Mead and Mohave boaters
have taken a basic seamanship or boating class.
Under this alternative, the National Park Service
would support mandatory boater education to operate
a motorized vessel, including boats and personal
watercraft, within Lake Mead National Recreation
Area. A long-term program to phase in boater
education is proposed that would be similar to
programs in place in other states. For Lake Mead
National Recreation Area, it is proposed that all
boaters born after January 1983 would be required to
take a boating class and carry a certification of this
class at all times when operating a boat. The boating
course would meet the requirements of the National
Association of Boating Law Administrators and
satisfy the requirements for most states administering
boating education programs. The National Park
Service would work with the state of Arizona to
phase in such a program.

Boating and alcohol use were also raised as an issue
the public would like the National Park Service to
address. Under this alternative, alcohol consumption
while operating a boat would be prohibited. This
would require coordination with the states of Nevada
and Arizona where a change in the respective state’s
boating laws and regulations would be sought.
Alcohol would continue to be banned in areas, like
Gypsum Wash, where it is currently prohibited.
High-use areas, high-use shorelines, and problem
areas may be designated “alcohol free” if it is deemed
by the National Park Service to be in the best interest
of the recreating public.
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The enforcement goals and objectives of the modified
preferred  alternative, including the desired
recreational settings, personal watercraft use areas,
200-foot flat-wake areas, sanitation, glass and
styrofoam  containers, and boating education
requirements can best be achieved through an active
education and information program. The National
Park Service believes the more time and effort
invested in information and education, the less actual
enforcement action is required.

Personal Watercraft Use,
Waterskiing, and Wakeboarding

A unit-specific rule would be developed for the
continued use of personal watercraft within the
recreation area. The use of personal watercraft,
waterskiing, and wakeboarding is addressed using the
recreational opportunity spectrum classifications.
Personal  watercraft use,  waterskiing, and
wakeboarding would be prohibited in the primitive
and  semiprimitive  zones (which  compose
approximately 5% of the total surface water in the
recreation area) and in areas currently restricted due
to safety reasons, as identified in alternative A. The
proposed restricted areas include the inflow areas of
the Muddy and Virgin Rivers on the Overton Arm, in
the Virgin Basin along the southern shoreline at the
Gypsum Beds, and Bonelli Bay. Personal watercraft
use, waterskiing, and wakeboarding would be
authorized in the remaining 95% of the waters zoned
rural natural, urban natural, and urban park, with the
exception of Black Canyon on Lake Mohave.

Aircraft Landings

Except in emergency situations, aircraft landings
would only be permitted in rural natural, urban
natural, and urban park designated areas. Aircraft
would not be permitted to land on the waters
designated as semiprimitive or primitive in the Black
Canyon area between Willow Beach and Hoover
Dam on Lake Mohave and the waters of the Gypsum
Beds, Bonelli Bay, Grand Wash, and the inflow areas
of the Muddy and Virgin Rivers on Lake Mead.

SANITATION AND LITTER

Under this alternative, all people camping on the lake
and at undeveloped lakeshore areas would be
required to have a portable toilet to contain human
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waste. Portable toilets would be available at each of
the park concession areas to ensure public access to
these facilities. Improved and more accessible boat
pump-out and portable-toilet dump stations located in
areas accessible to the boating public would be
necessary. The National Park Service would locate
pump-out facilities at public launch ramps and would
have floating restrooms, portable-toilet dump
stations, and boat pump-outs positioned at a
minimum of seven locations on Lake Mead and three
locations on Lake Mohave. The National Park
Service would initiate an education program that
would address the importance of proper lakeside
sanitation.

The National Park Service would continue to
maintain shoreline-based restrooms in the drive-in
shoreline areas. However, the number of shoreline
restrooms would not be increased significantly over
the existing level.

Shoreline litter clean-up and recycling programs are
proposed under this alternative. Specific litter
cleanup efforts would include the continued practice
of having garbage bags available at each of the
launch ramps and marinas. An environmental park
cleanup program is proposed through a partnership
with park concessioners, fuel suppliers, volunteer
groups, and the National Park Service. Volunteers
would access priority cleanup areas using a
houseboat provided by the partnership. A similar
program at Glen Canyon National Recreation Area
has shown this partnership to be effective in
maintaining backcountry beaches.

The issue of broken glass and styrofoam litter on the
shoreline and along the roadways would be addressed
by prohibiting glass beverage containers and
styrofoam within the recreation area. Substitute
containers that are recyclable would be more
compatible with the recreational setting and Mojave
Desert environment that characterizes Lake Mead
National Recreation Area.

The proposed restriction on glass containers and
styrofoam is based on safety and environmental
concerns. (Glass containers are not appropriate at
Lakes Mead and Mohave, as the number of injuries
related to this type of container continues to be an
issue. Styrofoam does not break down and can be an
problem for wildlife. Based on these concerns, the
National Park Service is proposing to eliminate these
containers from the park. There is no data to support
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any major economic impact to concession operations
resulting from this change in containers.

Another initiative to address other solid-waste issues
is a recycling program that would include aluminum,
cardboard, plastic, and newspaper. This recycling
program would be similar to community recycling
programs and could reduce solid-waste disposal by
50%.

Enforcement of new programs would begin with an
extensive information and education campaign. The
National Park Service would provide background
information in a variety of media and work with park
visitors to facilitate understanding and gain support
for this initiative. Once park visitors are considered
adequately informed, a phased enforcement program
would be implemented and would involve working
with park visitors to support the objectives of the
program which would, ultimately, be enforced along
with other park regulations.

RESOURCE PROTECTION

An important element of this alternative is the
protection it would provide for the sensitive resources
that are found in the waters or along the shorelines of
Lakes Mead and Mohave. These areas are sensitive
due to the habitat they provide for fish, bird, and
mammal reproduction. Continued productivity is
dependent on the protection of this sensitive habitat.

Administrative operations, such as maintenance of
buoys and environmental monitoring and patrols, are
authorized and not limited under this plan.

Inflow Areas

This alternative would protect the sensitive inflow
areas of Lake Mead including the tributaries of the
Muddy and Virgin Rivers on the Overton Arm. The
area of the confluence of the Muddy River and the
lake would be managed as a semiprimative area (flat-
wake speed), and the confluence of the Virgin River
and the lake would be managed as a primitive setting
allowing only electric trolling motors.

Administrative operations, such as maintenance of

buoys and lake blinds, are authorized and not limited
under this plan.
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Shoreline Enhancement

This alternative would provide for some shoreline
enhancement projects, which are identified in the
park’s Resource Management Plan, that address the
removal of salt cedar in priority areas, as well as the
reestablishment of willows in certain locations along
the Lake Mohave shoreline. Adaptive management
techniques, such as pruning salt cedar to provide
shade for the establishment of other species, may be
used to control salt cedar and provide additional
beach environment. This and other techniques have
been used successfully in the Black Canyon area of
Lake Mohave.

Water Quality

The protection of lake water from bacterial and
chemical pollutants and suspended solids is an
important element of this alternative. The monitoring
of water quality within Lake Mead National
Recreation Area is currently in accordance with state
of Arizona and state of Nevada recreational water
quality standards. Bacterial water sampling would
continue for high-use areas within the urban park
zones. Sampling of the more remote zones of the
park would continue on a nonscheduled basis with
parkwide sampling completed at least once during the
high-visitation period. Ongoing water monitoring
programs, mainly associated with the Las Vegas
Wash inflow area, the intake facilities at the Southern
Nevada Water Authority, and selected high-use coves
on Lake Mead, would continue. Studies would also
continue at the Virgin River inflow area and various
areas of the lake where water clarity is being
monitored.

The release of black water into Lakes Mead and
Mohave is currently prohibited. Black-water
containment systems on vessels must be sealed to
prevent discharge. Lake Mead National Recreation
Area intends to seek funding for monitoring of
pathogens and contaminants associated with both
gray- and black-water releases. The National Park
Service intends to work with the U.S. Geological
Survey to further study the distribution and impact of
contaminants associated with personal care products
released in gray water. The National Park Service
plans to work with the states of Nevada and Arizona
for the development of consistent regulations across
both states to protect the existing high water quality
of Lakes Mead and Mohave. If research and
monitoring shows that gray-water discharge from
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vessels becomes a threat to exceedance of water
quality standards, regulations would be developed to
prohibit the activity.

A one-time water sampling, in cooperation with the
U.S. Geological Survey, occurred in several high-use
areas on Lakes Mead and Mohave in June 1999 and
found that gasoline and gasoline additives were
present. Under this alternative, a monitoring program
would be developed along with recreational water
standards for lake management. Specific areas might
require temporal or seasonal closures to maintain the
high water quality standards for recreation.

Chemical pollutants emitted from carbureted two-
stroke engines used in recreational boats and personal
watercraft have been reported to discharge as much
as 30% of their fuel unburned (CARB 1999, NPS
1999d). These pollutants include gasoline and
gasoline additives, which have been found in high-
use areas of Lakes Mead and Mohave. Under this
alternative, a monitoring program would be
developed along with recreational water quality
standards for lake management. The EPA regulation
requiring the marine industry to improve the
efficiency of engines by the year 2006 would be
adopted at Lake Mead National Recreation Area in
2012. To protect the drinking water and the aquatic
environment at Lake Mead National Recreation Area,
after the year 2012, all engines operating on Lakes
Mead and Mohave would be required to meet the
2006 EPA emissions standards.

Under this alternative, carbureted two-stroke engines
would be phased out over the next 10 years. At this
time, there is no plan to accelerate the phase-out
schedule. This 10-year timeframe takes into
consideration not only the typical life span of
personal watercraft but also typical outboard engines.
The formula for determining the operating life of
personal watercraft was published in the Federal
Register on October 4, 1996 (EPA 1996a). Based on
this formula, the National Park Service expects that
by 2012, most boat owners will already be in
compliance with the 2006 EPA marine engine
standards. The Personal Watercraft Industry
Association believes the typical operating life of a
personal  watercraft rental is 3 years and
approximately 5 to 7 years for a privately owned
vessel. Therefore, the average operating life of a
personal watercraft is 5 to 10 years, depending upon
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the source. The 10-year phase-out period for the
carbureted two-stroke engine provides a reasonable
timeframe for boaters to comply with the
management objectives. If, in 2012, park visitors
have an outboard engine or personal watercraft that
does not meet these strict emissions standards, they
would not be able to operate that vessel on Lakes
Mead or Mohave.

Boat maintenance within the park is also a source of
chemical water pollutants. The National Park Service
has prepared a summary of best management
practices for these operations within the recreation
area. The National Park Service would continue to
keep abreast of the technology in this field and
provide guidance for all concessioners and individual
business permittees, as well as the general public who
are involved in boat maintenance, commercial
operations, and commercial and private fueling.

Fuel spillage during shoreline refueling operations is
a concern. In areas of intense boat and personal
watercraft use, park personnel have observed a sheen
on the water due to fuel spillage. Polluting or
contaminating park waters, including fuel spillage, is
a citable offense under 36 CFR 2.14(7). Still,
refueling of boats and personal watercraft along the
shoreline and in the waters of Lakes Mead and
Mohave continues to be a source of chemical water
pollution. Increased boater education and the
enforcement of applicable regulations could reduce
this activity and lead to improved water quality in
high-use areas.

The National Park Service would develop a
monitoring plan that would include several targeted
constituents of gasoline and related degradation
products, including some PAH (polycyclic aromatic
hydrocarbons). The monitoring plan would focus
efforts on high-use areas on Lakes Mead and
Mohave. The National Park Service will evaluate the
operation of all facilities on Lakes Mead and Mohave
in accordance with the modified settlement
agreement. Specific locations might require temporal
or seasonal closures if monitoring identifies areas of
concern not meeting water quality standards. The
development of a monitoring plan would be
consistent with the interests of local, state, and
federal agencies.

LAKE MEAD NATIONAL RECREATION AREA



Threatened, Endangered, and Sensitive Species

Protection of Razorback Suckers and Bonytail
Chub.

Survey Sites — Surveys for razorback suckers have
been conducted since the early 1990s by biologists
working with the Native Fish Work Group.
Biologists have determined that there are at least nine
coves on Lake Mohave that are important for
razorback sucker recovery and where spawning
activities occur. Surveys on Lake Mead were
conducted both by biologists working with the Native
Fish Work Group and through the Southern Nevada
Water Authority. These surveys resulted in two
known locations for razorback spawning activities.

There is less information known about the bonytail
chub. Past information has shown that these fish
spawn in lower Lake Mohave; however, recent
surveys have not shown conclusive evidence that
bonytail continue to spawn in the lake. Surveys
would continue in an attempt to locate spawning
areas for this fish.

Protective Measures — Based on National Park
Service boating counts conducted during 1993 to
1994, the average boating use during razorback
sucker spawning season is very low. The following
table illustrates the use of Cottonwood Basin
(zone 3), Six Mile Cove to Catclaw Cove (zone 4),
and Catclaw Cove to Fire Mountain Cove (zone 5).
Even though the data shown below are not recent,
newer surveys have shown that they are very
representative of current use.

Month Zone 3 Zone 4 Zone 5
December 5 3 0
January 12 2 2
February 4 3 0
March 10 4 2
April 48 60 26

In addition, the following table illustrates the use at
three of the known spawning sites on Lake Mohave.
These data are also based on actual counts that
occurred in 1993 and 1994.

FINAL ENVIRONMENTAL IMPACT STATEMENT

Alternative C: Modified Preferred Alternative

Month Cove #1 Cove #2 Cove #3
December 0 0 0
January 0 2 0
February 0 0 1
March 1 1 0
April 3 2 0

The National Park Service would continue to monitor
boating use during the spawning period. If use of
known spawning sites increases dramatically, or if
the Native Fish Work Group recommends action, the
spawning sites would be closed to boating activity
during spawning season. Buoys and/or markers
would be utilized for closing the areas.

The National Park Service also has concern about the
recreational use of areas near the grow-out ponds
around Lake Mohave that are utilized for native fish
recovery efforts. If scientists working in conjunction
with the Native Fish Work Group find that the grow-
out ponds are being vandalized, the beaches adjacent
to these areas would be closed to visitor use during
the grow-out periods.

In addition, information would be provided to the
marinas about native fish, and this information would
be included with their houseboat and boat rental
information. Houseboat users would be encouraged
to beach at areas other than known spawning sites.

Currently, Blackbird Point and Echo Bay are the two
known razorback sucker spawning areas on Lake
Mead. Echo Bay marina is also currently located near
a spawning area. While studies have not shown
evidence of damaging effects from marina operations
on the razorback suckers, there is concern about the
potential for major fuel and chemical spills at these
marinas.

The National Park Service has identified several
protective measures for the fish. On Lake Mead, the
back bay of Echo Bay would be closed to boat use
during the razorback spawning period between
December 1 and May 1. The mooring field would be
eliminated from this area, and temporary buoys and
signage would be placed on the water, in accordance
with National Park Service biologists’
recommendations, based on the fluctuating water
levels and the location of spawning areas. Press
notifications and signage at the marina would include
educational information on native fish.
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Prior to its temporary relocation, Las Vegas Bay
marina was located near Blackbird Point. This area
will remain open to motorized vessels; however, it is
and will continue to be designated as a flat-wake
zone, which should provide some protection from
disturbance impacts.

Marina expansion is proposed at Cottonwood Cove
on Lake Mohave, and specific compliance would
occur during the development concept planning
process. The National Park Service would initiate
razorback sucker monitoring during the 2002-2003
winter season to determine if razorback suckers are
utilizing the shoreline area around Cottonwood Cove
and Ski Cove. National Park Service biologists would
use SCUBA to survey the proposed expansion site
and include this area with annual razorback sucker
monitoring activities.

In addition, marina operators would be required to
follow the “Best Management Practices, Watercraft
and Marina Operations, Dry Boat Storage, and Boat
Repair Services,” for Lake Mead National Recreation
Area (NPS 1996a).

Protection of Southwestern Willow Flycatchers.

Survey Sites — Surveys for this species have been
conducted at Lake Mead National Recreation Area
for the last 5 to 6 years by National Park Service and
Bureau of Reclamation biologists, and contractors
from the San Bernardino County Museum. On Lake
Mead, surveys have been conducted along the Virgin
and Muddy River inflows, at the Overton Wildlife
Management Area, and at the Colorado River Delta
at Pearce Ferry. On Lake Mohave, surveys have been
conducted at several coves that have suitable habitat.

Known Habitat — Nesting by Southwestern willow
flycatchers has been documented in several locations
within Lake Mead National Recreation Area.
Occupancy of these areas has been variable from year
to year due to floods and other habitat disturbances.
Willow flycatchers have been observed at survey
points along the shorelines of Lake Mohave, an
obvious corridor for migration. No nesting has been
documented on Lake Mohave, although birds have
been found in the area on dates extending beyond the
typical migrating season.

Potential Habitat — Defining potential habitat for
the Southwestern willow flycatcher at Lake Mead is
difficult. The species occurs in riparian habitats with
dense plant growth and may nest in native (e.g.,
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willow) or exotic (e.g., salt cedar or Russian olive)
vegetation. The size and shape of habitat patches
used by breeding flycatchers vary considerably, but it
is likely that much of the shoreline habitat is too
narrow and linear to be used for anything other than
migration. The scale of vegetation data in the park’s
geographic information system is too coarse to
delineate individual areas as being suitable for willow
flycatchers. In general, large patches of mature
riparian vegetation, either native or exotic, should be
managed as potential habitat for the species.

Protective Measures — A monitoring program would
be implemented for the Southwestern willow
flycatcher, in accordance with U.S. Fish and Wildlife
Service protocol, during the breeding season in
potential habitat. This includes portions of the
shoreline of Lake Mohave and the Muddy, Virgin,
and Colorado River inflow areas. If breeding pairs or
nesting sites are found during these surveys, the areas
would be closed to restrict all recreational use. This
would prevent the disturbance from any type of
vessel and any type of human disturbance, such as
camping. Lake access to these areas would be closed
using buoys and markers, and access roads that lead
to the sites would temporarily be closed.

Protection of Desert Tortoises.

Survey Information — Survey information for the
desert tortoise at Lake Mead National Recreation
Area dates back to the early to mid-1990s and comes
from a variety of sources. The park has 2 square-mile
monitoring plots and 14 square-kilometer monitoring
plots that have been used to monitor population
trends. In addition, 400 survey transects (each 1.5
miles in length for a total of 600 miles) have been run
throughout the park to determine areas of occupancy
and relative density. Contractors, cooperators, and
other agencies working in the park have also
contributed information on the species.

Past Consultations — The park has consulted with
the U.S. Fish and Wildlife Service in the past for
reconstruction projects on Lakeshore Road and
Northshore Road. The park also holds a U.S. Fish
and Wildlife Service permit (permit TE-840615-4)
authorizing research activities within the park. All
research and monitoring activities conducted in
association with this permit are outlined in annual
reports to the U.S. Fish and Wildlife Service.

Vehicular Mortality — Mortalities of desert tortoise
as a result of vehicular traffic certainly occur more
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often than they are actually reported. Within the last
five years, two tortoises were found hit by vehicles
on Lakeshore Road: one was crushed and killed on
impact, and another eventually had to be euthanized
because of the severity of its injuries. Contractors
working on Northshore Road found the remains of a
tortoise that appeared to have been hit by a car. Two
mortalities are known to have occurred on
backcountry roads, and in at least one of these cases,
the mortality was attributed to traffic associated with
a construction project occurring in the park.

Areas of Concern — Desert tortoises have a patchy
distribution at Lake Mead and throughout its range.
Most of the park supports low densities of tortoises
with a few hot spots of higher densities. Although
monitoring plots and sign transects have helped
identify areas of concern, it has not been possible to
calculate accurate numeric densities for any area in
the park. Methodologies for determining tortoise
density have been debated for years and are still a
major focus of discussion among biologists and land
managers.

Developed areas, parking lots, and boat launch areas,
whether at Cottonwood Cove, Eldorado Landing,
Stewarts Point, or Overton Beach, are located in
marginal habitat with low tortoise densities, and
management of these facilities poses little threat to
the species. Access roads typically run through more
suitable habitat, where the chance of tortoise impacts
increases. Tortoise density is low near the access road
to Stewarts Point. Near the access roads to
Cottonwood Cove and Eldorado Landing, tortoise
densities are low-to-medium, but are particularly hard
to quantify because drought-induced mortality has
significantly reduced populations in those areas.
Tortoise densities are considered high near Overton
Beach.

Protective Measures — Mitigation, based on past
consultations with the U.S. Fish and Wildlife Service,
including the Lakeshore and Northshore Road
projects, is required for all projects within desert
tortoise habitat at Lake Mead National Recreation
Area. This mitigation includes tortoise education
requirements and measures to minimize adverse
effects such as habitat loss, degradation, and
fragmentation; direct mortality from construction
activities; and raven predation on tortoises.

Sensitive Plant Species. Four sensitive plant species,

the sticky buckwheat, three-sided milkvetch, Las
Vegas bearpoppy, and sticky ringstem occur in sandy

FINAL ENVIRONMENTAL IMPACT STATEMENT

Alternative C: Modified Preferred Alternative

soils along the shoreline of Lake Mead in areas
receiving heavy recreational use. In addition, smoke
tree and Trixis californica (no common name) occur
in areas receiving heavy recreational use along Lake
Mohave. These populations would be monitored, and
where an unacceptable impact was identified from
visitor use, such as trampling or cutting, special
management steps would be taken to protect this
habitat.

Cultural Resources

Both prehistoric and historic resources are known to
occur along the shorelines of Lakes Mead and
Mohave. These resources have been documented in
the developed areas and in a small number of other
areas around the lakes. A system to monitor the sites
along the shorelines is being developed. The
monitoring would continue under this alternative. To
ensure protection of these resources, special zones
might be applied that would limit recreational
activities where sensitive resources were identified.

A number of submerged prehistoric and historic
resources have been documented under Lakes Mead
and Mohave. These resources would be preserved in
compliance with NPS Management Policies and
objectives.

To protect cultural resources and to comply with the
National Historic Preservation Act, all proposed
projects would be evaluated to determine the area of
potential effect. These areas would be inventoried for
significant cultural resources, and a determination
would be made as to what impact the project would
have on the historic qualities of the resources.
Through consultation with project designers, affiliate
tribal entities, the respective State Historic
Preservation Offices, and the Advisory Council on
Historic Preservation, a plan would be developed to
avoid or mitigate impacts.

PARK OPERATIONS

In addition to the 105 additional positions identified
in alternative A that are necessary to effectively
manage the recreation area, 10 additional law
enforcement officers would be necessary to regulate
recreational zoning in urban interface areas, ensure
compliance with the sanitation program, and patrol
additional developed areas within the recreation area.
At least two additional law enforcement officers and
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five to six interpreters for each lake would be
required to develop and implement a boating safety
and education program. Four more interpretive
positions would be required to educate the public on
the new lakeshore sanitation requirements. Three
additional seasonal interpretive rangers would be
necessary to provide education on water quality
concerns, especially related to refueling activities and
fuel spillage, and six more maintenance positions
would be needed per lake to install and maintain the
additional backcountry toilets. Six more personnel
would be required to implement the water monitoring
program. A total increase of 156 personnel would be
necessary to effectively implement this alternative.
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PERMIT REQUIREMENTS
NECESSARY TO IMPLEMENT THE
MODIFIED PREFERRED ALTERNATIVE

The National Park Service has existing permits from
the U.S. Army Corps of Engineers for the
maintenance and upkeep of the existing developed
areas within Lake Mead National Recreation Area.
Coordination would occur between the states of
Nevada and Arizona and the U.S. Army Corps of
Engineers to address any significant changes to
existing conditions and individual projects that would
be implemented after the initiation of this Lake
Management Plan.
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ALTERNATIVE D: BASELINE

GENERAL CONCEPT

This alternative emphasizes growth with a
corresponding reduction in the variety of recreational
opportunities on the lakes. The waters of the
recreation area would be managed for concentrated
use with a greater percentage designated as urban
park under the recreation opportunity spectrum and
no areas would be designated as primitive or
semiprimitive. With the increase in urban park
zoning, there could be an increase in marina and boat
launching facilities. There would be limited
opportunities for shoreline restoration under this
alternative. Table 2 provides a summary of the
actions proposed under this alternative, as well as the
actions proposed under the other alternatives.

RECREATIONAL
OPPORTUNITY ZONING
Under this alternative, Lake Mead National

Recreation Area would be managed for the range of
recreational opportunities shown in tables 27 and 28
and figure 12.

Under this alternative, a limited range of recreational
opportunities would be provided, and an increase in
visitation and the number of boats on the water at any
one time would be emphasized. With this increase,
there would be no areas designated as primitive or
semiprimitive. Under this alternative, a boating
capacity of 5,800 boats at any one time would be
allowed, as established in appendix B (page 314),
which is an increase of approximately 1,407 boats
over the existing conditions for a typical summer
weekend. A total of 3,739 boats at any one time
would be allowed for Lake Mead and 2,061 boats for
Lake Mohave.

The urban park designation would increase from 20%
of the park to 48% and the urban natural zone would
increase from 28% of the park to 30%, resulting in
over 75% of the park being managed for either urban
park or urban natural recreational settings. In
comparison, under alternative C (the modified
preferred alternative), 57% of the park would be
managed as either urban park or urban natural.

FINAL ENVIRONMENTAL IMPACT STATEMENT

TABLE 27: RANGE OF RECREATIONAL OPPORTUNITIES
AT LAKE MEAD UNDER ALTERNATIVE D

Recreation
Opportunity Surface
Spectrum Class Acres’ Percentage

Primitive 0 0
Semiprimitive 0 0
Rural natural 33,277 25
Urban natural 30,789 24
Urban park 66,232 51
Total 130,298 100

1. Based on a lake elevation of 1,180 feet above mean
sea level.

TABLE 28: RANGE OF RECREATIONAL OPPORTUNITIES
AT LAKE MOHAVE UNDER ALTERNATIVE D

Recreation
Opportunity Surface
Spectrum Class Acres Percentage

Primitive 0 0
Semiprimitive 0 0
Rural natural 2,094 8
Urban natural 16,109 59
Urban park 9,197 33
Total 27,400 100

The urban park designation would be expanded from
the Katherine Landing (zones 1 and 2) and Boulder
Beach (zones 10, 11, and 12) areas to include the
Cottonwood Cove area (zones 3 [partial] and 4), the
upper portion of the Overton Arm of Lake Mead
(zones 17 and 18), and the Temple Bar area
(zone 20). These areas would be managed for the
maximum number of boats under the physical,
environmental, and social criteria identified for each
zone.

The urban natural zone would be expanded adjacent
to the urban park areas to include zones 3 (partial), 6,
8, and 9 on Lake Mohave and zones 16, 19, 21, and
22 on Lake Mead. Rural natural zones would be
limited to zones 5 and 7 on Lake Mohave and
zones 14, 15, 23, and 24 on Lake Mead.
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FACILITIES

A boating education center would be developed
under this alternative in the Boulder Beach area. An
additional center could be developed near the
southern portion of the recreation area to serve
visitors to Lake Mohave. This center would be
developed outside the recreation area in cooperation
with the local communities.

This alternative provides for the largest increase in
boating access facilities (as a result of the increase in
boating capacity) for Lakes Mead and Mohave.
Under this alternative, the additional necessary
facilities would be divided between commercial and
public lake access facilities. For the purpose of lake
access, public launch facilities would include the
construction of new launch ramps or the expansion of
existing launch ramps. Commercial facilities would
include the addition of slips in the marina, the
addition of spaces in dry boat storage, and/or the
addition of boats in the rental fleet. Tables 29 and 30
show the number of commercial marina services on
Lake Mead and Lake Mohave, respectively.

On Lake Mead, this alternative would allow for
additional public lake access in the Stewarts Point
area of the Overton Arm, which would include
adding a paved launch ramp, 250 pull-through
parking spaces, a courtesy dock, solar lighting, and a
vault toilet at Stewarts Point. The development at
Stewarts Point would be similar to the existing
facilities at Government Wash. Expansion of
commercial facilities could occur at developed areas
including Overton Beach, where 100 additional
marina slips and 200 single parking spaces would be
added; Echo Bay, where 200 additional marina slips,
200 single parking spaces, and 200 pull-through
parking spaces would be added; Temple Bar, where
600 additional marina slips, 300 single parking
spaces, and 150 additional pull-through parking
spaces would be added; and Callville Bay, where the
marina size would increase by 200 slips and single
parking spaces would increase by 200. Table 31
shows the number of public launch facilities at Lake
Mead.

The expansion of facilities at Lake Mead could be
accomplished through a combination of commercial
facilities (marina slips, dry boat storage, and/or rental
fleet). The commercial and public facilities at Lake
Mead Marina and Las Vegas Boat Harbor would be
capped at the existing level of development. Public
launch facilities at Hemenway Wash, Las Vegas Bay,
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and Government Wash would also be capped at the
existing development levels. Overall, the boating
capacity at Lake Mead would increase by 820 boats
at any one time, with the majority added to the
Overton Arm area (610 boats) and the Temple Bar
area (270 boats).

Implementation of this alternative at Lake Mohave
would be accomplished by expanding the commercial
facilities at Cottonwood Cove and constructing new
launch facilities north of the Eldorado Canyon area.
The Cottonwood Cove expansion could be
accomplished through a combination of the types of
commercial facilities described above, including the
addition of 350 pull-through parking spaces and
500 marina slips. Table 32 shows the number of
public launch facilities at Lake Mohave.

A site in the vicinity of Eldorado Canyon would be
considered for development under this alternative if
all safety and access requirements were met.
Carrying capacity limits would support development
in this area, and access roads and utilities are already
in place. The potential facilities at Eldorado Canyon
would include a public launch ramp and pull-through
parking for 200 vehicles. The development of a
launch facility at Eldorado Canyon (similar to the
Princess Cove facility) would add an additional
200 boats at any one time, bringing the total increase
in boating capacity to 650 on Lake Mohave. If an
appropriate site were found in the Eldorado Canyon
area, engineering and facility design and an
additional  environmental analysis would be
completed prior to any development.

The commercial facilities at Katherine Landing and
Willow Beach would remain at the existing level of
development.

Recreational fishing programs are actively managed
for both Lakes Mead and Mohave. Fish stocking
programs are in place for both reservoirs, and
shoreline fishing facilities have been constructed at
Katherine Landing on Lake Mohave and at
Hemenway Point, at the causeway to Pyramid Island,
and at Pumphouse Cove on Lake Mead. Additional
facilities are proposed for Cottonwood Cove and
Willow Beach on Lake Mohave and at Saddle Cove,
Government Wash, and Echo Bay on Lake Mead. At
these locations, habitat enhancement studies would
be conducted to increase the underwater structural
habitat that might hold the fish in the stocking areas.
Additional sites, beyond those presented in this plan,
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FIGURE 12: RECREATIONAL OPPORTUNITY ZONING UNDER ALTERNATIVE D
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Alternative D: Baseline

TABLE 29: COMMERCIAL MARINA SERVICES AT LAKE MEAD UNDER ALTERNATIVE D

Las Vegas
Overton Echo Callville Boat Lake Mead Temple
Beach Bay Bay Harbor Resort Bar Total
Rentals
Houseboats
Authorized' 0 72 75 0 0 45 192
Existing® 0 72 65 0 0 0 137
Personal watercraft
Authorized 20 20 20 20 20 20 120
Existing 12 8 20 18 10 4 72
Other boats
Authorized® 12 23 26 47 31 13 152
Existing 7 23 26 47 31 13 147
Wet Storage
Wet slips
Authorized 235 560 847 635 755 695 3,727
Existing 140 360 647 635 755 95 2,632
Mooring buoys
Authorized* 0 0 0 0 0 0 0
Existing 0 19 0 0 0 5 24
Dry Storage
Dry storage spaces
Authorized 80 60 120 388 55 200 903
Existing 60 120 388 55 200 903
Parking
Single spaces
Authorized 381 417 537 285 145 425 2,190
Existing 181 217 337 285 145 125 1,290
1. Existing number plus the proposed expansion under alternative D.
2. Existing as of September 6, 2001.
3. Rental of other boats could be increased in lieu of the authorized wet slip capacity.
4. Mooring buoys would be phased out after implementation of the proposed expansion under alternative D.

FINAL ENVIRONMENTAL IMPACT STATEMENT
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TABLE 30: CoMMERCIAL MARINA SERVICES AT LAKE MOHAVE UNDER ALTERNATIVE D

Cottonwood Willow Katherine
Cove Beach Landing Total
Rentals
Houseboats
Authorized' 22 0 44 66
Existing® 22 0 44 66
Personal watercraft
Authorized 20 0 20 40
Existing 12 0 16 28
Other boats
Authorized® 20 18 49 87
Existing 20 18 49 87
Wet Storage
Wet slips
Authorized 734 125 824 1,683
Existing 234 0 824 1,058
Mooring buoys
Authorized* 0 0 0 0
Existing 27 0 0 0
Dry Storage
Dry storage spaces
Authorized 300 0 150 450
Existing 300 0 150 450
Parking
Single spaces
Authorized 500 200 325 1,025
Existing 153 200 325 678
1. Existing number plus the proposed expansion under alternative D.
2. Existing as of September 6, 2001.
3. Rental of other boats could be increased in lieu of the authorized wet slip capacity.
4. Mooring buoys would be phased out after implementation of the proposed expansion
under alternative D.

LAKE MEAD NATIONAL RECREATION AREA



INHWHLVLS LOVAA] TVINHIWNOIIANH TVNIJ

L6

TABLE 31: PuBLIC LAUNCH FACILITIES AT LAKE MEAD UNDER ALTERNATIVE D

Overton Stewarts Echo Callvile Government Las Vegas Lake Mead Hemenway Temple South Pearce
Beach Point Bay Bay Wash' Bay Resort Wash Bar Cove Ferry1
Launch lanes
Authorized® 4 4 6 13 8 4 4 4 6 8 0
Existing 4 0 6 13 8 4 4 4 6 8
Launch lane capacitys 192 192 288 576 384 192 192 192 288 384 86
Pull-through parking®
Authorized 200 250 373 450 150 222 85 175 369 216 50
Existing 200 0 173 333 150 222 85 175 219 116 50
Courtesy dock Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fish-cleaning station Yes No Yes Yes No Yes® No Yes Yes No No

Notes:

1. Pearce Ferry and Government Wash are closed due to low-water conditions when lake elevations are at 1,175 feet above mean sea level or below.

2. Existing number plus the proposed expansion under alternative D. The number of launch lanes at the facilities may be affected due to low-water conditions.

3. Based on the number of 12-foot launch lanes multiplied by 8 (number of launches per hour) times 12 (number of daylight hours) divided by 2 (half are launches and half are

retrievals).

4. Double parking space for vehicle with trailer.

5. There are two fish-cleaning stations at Las Vegas Bay.
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TABLE 32: PuBLIC LAUNCH FACILITIES AT LAKE MOHAVE UNDER ALTERNATIVE D

Eldorado Cottonwood Willow Princess Te:::::‘me Katherine
Canyon Cove Beach Cove Cove Cove
Launch lanes
Authorized' 4 15 8 8 2 8
Existing 0 15 8 8 2 (gravel) 8
Launch lane capacity” 192 720 384 384 86 384
Pull-through parking3
Authorized 200 577 155 100 100 418
Existing 0 222 155 100 100 418
Courtesy dock No Yes Yes Yes No Yes
Fish cleaning station No Yes Yes No No Yes
1. Existing number plus the proposed expansion under alternative D.
2. Based on the number of 12-foot launch lanes multiplied by 8 (number of launches per hour) times 12 (number of daylight
hours) divided by 2 (half are launches and half are retrievals).
3. Double parking space for vehicle with trailer.

might be established or enhanced for shoreline
fishing in cooperation with the Nevada Division of
Wildlife and the Arizona Game and Fish Department.

VISITOR CONFLICT

Visitor conflict is addressed through boating
restrictions, shoreline zoning, use of flat-wake areas,
restricted alcohol use, unified boating laws, and
improved boater education programs.

Shoreline Zoning

Shoreline zoning in the urban areas would be similar
to alternative C (the modified preferred alternative)
with the exception that all zoning would be
mandatory and exclusive. Areas zoned for a specific
use could only be used for that activity. In addition, a
300-foot flat-wake area around the entire shoreline of
Lakes Mead and Mohave would be established
throughout the recreation area to reduce conflicts
occurring along the shoreline among a variety of user
groups. Shoreline zoning for Boulder Beach is
illustrated in figure 13 and for Katherine Landing is
illustrated in figure 14.
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Under this alternative, Kingman Wash in Arizona
and Eldorado Canyon in Nevada would be developed
as day-use facilities. No overnight camping would be
permitted in these areas. Access roads into the areas
would be paved, and entrance stations would be
established to collect entrance and lake use fees.
Picnic and shade ramadas, along with backcountry
restrooms, would be constructed in each area. New
facilities would be constructed in flood-safe zones
within each area. The shoreline would be zoned in
such a way in each of these areas to reduce conflict.
This would include a flat-wake zone within 300 feet
of the shoreline in each area.

Under this alternative, both nonmotorized and
motorized users would continue to utilize the Black
Canyon area of Lake Mohave from Willow Beach to
Hoover Dam, with the exception of existing
restrictions prohibiting houseboats, waterskiing, and
wakeboarding. Nonmotorized launches from below
Hoover Dam would be limited to 30 per day. No
permits would be required for overnight camping in
the area.

There would be no separate zoning for the use of
paddlecraft. Paddlecraft would be required to mix
with other boaters throughout the park with no areas
being established exclusively for their use. No
increase in launches from Hoover Dam would be
authorized.
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Enforcement, Boater Education, and Alcohol Use

Boaters have difficulty understanding the differences
between the federal and state boating laws, as well as
the differences between Nevada and Arizona state
boating laws (appendix E). Unified boating laws for
Lakes Mead and Mohave are proposed, along with a
joint regulatory program that includes the states of
Nevada and Arizona.

Boating education is a voluntary program within the
state of Arizona and a requirement for boaters on
interstate waters in Nevada. Visitor surveys show that
only 20% of Lake Mead and Lake Mohave boaters
have taken a basic seamanship or boating class.
Under this alternative, boater education would be
mandatory to operate a boat within Lake Mead
National Recreation Area. A boating education center
would be developed in the Boulder Beach area, and a
similar center could be developed to serve the
southern portion of the recreation area. A long-term
program to phase in boater education is proposed that
would be similar to the program in place for the
operation of personal watercraft in the state of Utah.

For Lake Mead National Recreation Area, it is
proposed that all boaters born after January 1983
would be required to take a boating class and carry a
certification of this class at all times when operating a
boat. The boating course would meet the
requirements of the National Association of Boating
Law Administrators and satisfy the requirements for
most  states administering  boating education
programs. The National Park Service, rather than the
states of Nevada and Arizona, would take the lead in
implementing the required boater education program.
The enforcement of boating law is presently split
between the federal and state agencies within Lake
Mead National Recreation Area. Under this
alternative, the National Park Service would increase
its presence to ensure coverage of all use areas on
Lakes Mead and Mohave. The National Park Service
would develop the patrol and enforcement plans for
the lakes and, through special regulation, make all
regulations consistent lakewide.

Boating and alcohol use were raised as a safety issue.
Under this alternative, the possession of alcohol
within the recreation area would be prohibited. This
would require coordination with the states of Nevada
and Arizona, where a change in the respective state’s
boating laws and regulations would be sought.

FINAL ENVIRONMENTAL IMPACT STATEMENT

Alternative D: Baseline

Under this alternative, the National Park Service
would promulgate a special regulation to prohibit all
motorized vessels that operate at 75 A-weighted
decibels or above.

Personal Watercraft Use,
Waterskiing, and Wakeboarding

A unit-specific rule would be developed for the
continued use of personal watercraft within the
recreation area. Implementing the recreational
opportunity zoning described under the facilities
section would allow the use of personal watercraft
throughout the park with no areas being specifically
managed  for  primitive  or  semiprimitive
opportunities. Waterskiing and wakeboarding would
also be permitted in all areas except those marked
with prohibitive buoys or markers, as identified under
alternative A.

Aircraft Landings

Aircraft landings would be permitted on the waters of
Lakes Mead and Mohave.

SANITATION AND LITTER

Under this alternative, all boaters and shoreline
campers would be required to have a portable toilet to
contain human waste. Portable toilets would be
available for purchase and rental at each of the park
concession areas to ensure public access to these
facilities. This proposal would require improved and
more accessible boat pump-outs and portable-toilet
dump stations located in areas accessible to the
boating public. Pump-out facilities would be located
at public launch ramps and marinas and would
include floating restrooms and portable-toilet dump
stations. Floating boat pump-out facilities would be
located at a minimum of seven locations on Lake
Mead and three locations on Lake Mohave. To
implement the portable toilet requirement, the
National Park Service proposes to initiate an
education program that would address the importance
of proper lake sanitation practices.

The National Park Service would continue to
maintain shoreline-based restrooms in the drive-in
shoreline areas. The number of restrooms would not
be increased significantly over the existing levels.
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Shoreline litter cleanup and recycling programs are
proposed under this alternative. Specific litter
cleanup efforts would include the continued practice
of having garbage bags available at each of the
launch ramps and marinas. An environmental park
cleanup program is proposed through a partnership
with park concessioners, fuel suppliers, volunteer
groups, and the National Park Service. Volunteers
would access priority cleanup areas using a
houseboat provided by the partnership, while taking
advantage of a houseboat vacation.

The issue of broken glass on the shoreline would be
addressed by prohibiting all glass containers within
the recreation area. All styrofoam would be
prohibited within the recreation area.

Another initiative to address solid waste issues is a
recycling program that would include aluminum,
cardboard, plastic, and newspaper. This recycling
program would be similar to community recycling
programs and might reduce solid waste disposal by
50%. A key to implementing this program is the
convenience to the public. Recyclable items would
not have to be sorted; they would just be collected in
a single plastic bag provided by the National Park
Service at each of the marinas and launch ramps.
Contracts for separating and recycling the waste
would be the responsibility of the National Park
Service.

RESOURCE PROTECTION
Inflow Areas

Under this alternative, the sensitive inflow areas of
the park would not receive additional protection
through recreational zoning. There would be only
limited boating restrictions in place at the inflow
areas, and these would be in the form of speed
restrictions.

Shoreline Enhancement

No shoreline restoration or enhancement projects
would be initiated because the pressure to use the
shoreline would be much greater and it would be
difficult to implement projects that would require
time for establishing vegetation.
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Water Quality

Protection of lake water from bacterial and chemical
pollutants and suspended solids is an important
element of this alternative. The monitoring of water
quality is currently in accordance with state of
Arizona and state of Nevada recreational water
quality standards. Bacterial water sampling would
continue for high-use areas within the urban park
zones. Sampling of the more remote zones of the
park would continue on a nonscheduled basis with
parkwide sampling completed at least once during the
high-visitation period. Ongoing water monitoring
programs, mainly associated with the Las Vegas
Wash inflow area, the intake facilities at the Southern
Nevada Water Authority, and selected high-use coves
on Lake Mead, would continue. Studies would also
continue at the Virgin River inflow area and various
areas of the lake where water clarity is being
monitored.

Chemical pollutants, such as those emitted from
carbureted two-stroke engines used in recreational
boats, are a concern within Lake Mead National
Recreation Area. These pollutants include gasoline
and gasoline additives. Under this alternative, a
monitoring program would be developed along with
recreational water standards for lake management.
Specific areas might require temporal or seasonal
closures to maintain the high water quality standards
for recreational use. The Environmental Protection
Agency regulation that prohibits the manufacture and
sale of carbureted two-stroke engines by the year
2006 would eventually lead to a reduction of
carbureted two-stroke engine use within the
recreation area. The first models were available for
sale in 1998. Based on a possible 10-year lifespan of
one of these engines, the effect of the regulation
would not be realized in the recreation area until after
the year 2025.

Boat maintenance is also a source for chemical water
pollutants. The National Park Service has prepared a
summary of best management practices for these
operations within the recreation area. The National
Park Service would continue to keep abreast of the
technology in this field and provide guidance for all
concessioners and individual business permittees, as
well as the general public who are involved in boat
maintenance.

Fuel spillage during shoreline refueling operations is
a concern. In areas of intense boat and personal
watercraft use, park personnel have observed a sheen
on the water due to fuel spillage. Polluting or
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contaminating park waters, including fuel spillage, is
a citable offense under 36 CFR 2.14(7). Still,
refueling of boats and personal watercraft along the
shoreline and in the waters of Lakes Mead and
Mohave continues to be a source of chemical water
pollution. Increased boater education and the
enforcement of applicable regulations could reduce
this activity and lead to improved water quality in
high-use areas. In addition, the National Park Service
will evaluate the operation of all facilities on Lakes
Mead and Mohave in accordance with the modified
settlement agreement.

Threatened, Endangered, and Sensitive Species

Threatened and endangered fish species would
continue to be monitored and enhancement projects
would continue to be implemented with the
understanding that there would be an increase in the
recreational use of the sensitive species habitat. If
impacts were identified, special zoning might be
required to provide an adequate level of protection
for these species.

Four sensitive plant species, the sticky buckwheat,
three-sided milkvetch, Las Vegas bearpoppy, and
sticky ringstem, occur in sandy soils along the
shoreline of Lake Mead in areas receiving heavy
recreational use. In addition, smoke tree and Trixis
californica (no common name) occur in a heavy-use
area along Lake Mohave. These populations would
be monitored and where unacceptable impact was
identified, special management steps would be taken
to protect the habitat. Under this alternative, it is
anticipated that with increased use, closures might be
necessary.

Cultural Resources

Both prehistoric and historic resources are known to
occur along the shorelines of Lakes Mead and
Mohave. These resources have been documented in
the developed areas and in a small number of other
areas around the lakes. A system to monitor the sites
along the shorelines is being developed. The
monitoring would continue under this alternative. To
ensure the protection of these resources, special
zones might be applied that would limit recreational
activities where sensitive resources were identified.

A number of submerged prehistoric and historic

resources have been documented under Lakes Mead
and Mohave. These resources would be preserved in
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Alternative D: Baseline

compliance with NPS Management Policies and
objectives.

To protect cultural resources and to comply with the
National Historic Preservation Act, all proposed
projects would be evaluated to determine the area of
potential effect. These areas would be inventoried for
significant cultural resources and a determination
would be made as to what impact the project would
have on the historic qualities of the resources.
Through consultation with project designers, affiliate
tribal entities, the respective State Historic
Preservation Offices, and the Advisory Council on
Historic Preservation, a plan would be developed to
avoid or mitigate impacts.

PARK OPERATIONS

Overall, the required park staffing levels would be
higher than under alternative C (the modified
preferred alternative), due to the higher boating
densities that would occur under this alternative D. In
addition to the 105 deficiencies identified in
alternative A, at least 12 more law enforcement
positions would be required to implement this
alternative. These positions would be necessary to
regulate recreational zoning within the urban
interface areas and enforce the new restrictions on
alcohol use. At least two additional law enforcement
officers and five to six interpreters for each lake
would be required to develop and implement a
boating safety and education program. Four more
interpretive positions would be required to educate
the public on the new lakeshore sanitation
requirements. Three additional seasonal interpretive
rangers would be necessary to provide education on
water quality concerns, especially related to refueling
activities and fuel spillage. More maintenance staff
would be required due to the increased upkeep
required with increased visitation. In addition to the
35 positions currently deficient in the park
maintenance program, at least 6 more full-time
positions per lake would be necessary to construct
and maintain the sanitation facilities, 10 more full-
time positions per lake would be required for general
upkeep of facilities, and 6 seasonal positions would
be required to implement the water quality
monitoring program. A total of 178 employees (73
above the deficient number identified in
alternative A) would be required to effectively
implement this alternative.
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ENVIRONMENTALLY PREFERRED ALTERNATIVE

The environmentally preferred alternative is the
alternative that would meet the requirements of
section 101 of the National Environmental Policy
Act. This alternative would satisfy the following
requirements:

Fulfill the responsibilities of each generation as
trustee of the environment for succeeding
generations.

Ensure for all generations safe, healthful,
productive, and aesthetically and culturally
pleasing surroundings.

Attain the widest range of beneficial uses of the
environment without degradation, risk of health
or safety, or other undesirable or unintended
consequences.

Preserve important historic, cultural, and natural
aspects of our national heritage, and maintain,
wherever possible, an environment that supports
diversity and variety of individual choice.

Achieve a balance between population and
resource use that will permit high standards of
living and a wide sharing of life’s amenities,
enhance the quality of renewable resources, and
approach the maximum attainable recycling of
depletable resources.

The no-action alternative, while it eliminates the
noise and safety concerns from personal watercraft
use, allows for an overall increase in the number of
boats within the recreation area. It does not achieve a
wide range of beneficial uses of the environment
without degradation and risk of health or safety. It
does not provide further protection for the sensitive
natural and cultural resources. For these reasons, the
no-action alternative is not preferred from an
environmental perspective.

Alternative D has similar impacts on park resources
and visitor use and experience as the no-action
alternative. It does not maintain an environment that
supports diversity and a variety of individual choices,
nor does it achieve a balance between population and
resource use that permits a wide sharing of amenities.
Because this alternative does not include a phase-out
date for carbureted two-stroke engines or zoning for
primitive and semiprimitive uses, it does not provide
further protection for natural and cultural resources.
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Alternative B does meet recreation area goals with
respect to the protection of water and air resources
because the ban of all carbureted two-stroke engines,
including personal watercraft, from the recreation
area would occur within a year of finalizing this plan.
Alternative B would help visitors enjoy a wide range
of beneficial uses of the recreation area without
degradation and would meet resource management
objectives. However, this alternative would not be
selected as the environmentally preferred alternative
because it would not achieve a balance between
population and resource use and a wide sharing of
life’s amenities since it would limit recreational
opportunities for those visitors who have carbureted
two-stroke engines.

Alternative C (modified preferred alternative) has
similar impacts on park resources as alternative B. It
provides for resource protection by phasing out
carbureted two-stroke engines within the recreation
area. It protects important cultural and natural
resources by zoning sensitive areas for nonmotorized
uses. The 10-year timeframe to phase out the use of
carbureted two-stroke engines under this alternative
provides a more reasonable timeframe that allows for
the widest range of beneficial uses of the
environment. In the long-term, it would help visitors
enjoy a beneficial use of the park, allowing for access
to the park amenities by both motorized and passive
recreationists. Alternatives B and C are designed to
meet the National Park Service general prohibition on
personal watercraft use for the protection of park
resources and values, while providing access to the
park by personal watercraft operators.

The modified alternative C is the environmentally
preferable alternative because, overall, it would best
meet the requirements of section 101 of the National
Environmental Policy Act. It would help provide a
wide range of beneficial uses without degradation
and would improve the safety of the recreation area.
This alternative would preserve important natural
aspects of our national heritage while providing an
environment that supports diversity and a variety of
individual choices.

A comparison of the long-term impacts under each of

the four alternatives is shown in table 33 at the end of
this chapter.
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ALTERNATIVES CONSIDERED BUT ELIMINATED FROM FURTHER EVALUATION

Numerous zoning combinations were considered in
the development of this Lake Management Plan. The
four alternatives selected for detailed evaluation are
representative of the many alternatives considered in
the formulation of this plan. They represent the full
spectrum of reasonable options, from the zoning of
more primitive and semiprimitive areas to the zoning
of more urban park and urban natural settings, plus
an alternative that addresses a combination of these
options.

The National Park Service believes this Final
Environmental Impact Statement / Lake Management
Plan presents a reasonable range of alternatives that
respond to public input and are consistent with and

FINAL ENVIRONMENTAL IMPACT STATEMENT

support the recreation area’s enabling legislation,
purpose, mission, and management objectives.

The National Park Service believes each of the
alternatives considered is attainable, both legally and
fiscally. The Park Service considered the status quo
with the no-action alternative (alternative A).
Transferring management of the park to the
respective states was not considered, as that is not
consistent with the enabling legislation. Also, the
formation of a citizens group for the management of
the park is not consistent with NPS Management
Policies. Citizens were able to provide input through
the public participation process as detailed in the
“Consultation and Coordination” chapter of this
document.
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TABLE 33: COMPARISON OF LONG-TERM IMPACTS UNDER EACH ALTERNATIVE

Alternative A

Alternative C
(Modified Preferred

Alternative D

resources and
soils

moderate adverse
impacts

adverse impacts

Impact Topic (No Action) Alternative B Alternative) (Baseline)
Air quality Some beneficial Some beneficial Some beneficial effects  Minor to moderate
effects effects adverse impacts
Geologic Potentially minorto  No impacts Potentially negligible Potentially minor

adverse impacts

Water resources,
including sensitive
aquatic resources

Moderate adverse
impacts

Some beneficial
effects

Some beneficial effects

Minor to moderate
adverse impacts

wildlife habitat

major adverse
impacts

effects

Vegetation, Minor adverse Negligible to minor  Potentially some Minor adverse
including shoreline impacts adverse impacts beneficial effects impacts
vegetation

Wildlife and Minor to potentially =~ Some beneficial Some beneficial effects  Minor to

potentially major
adverse impacts

Threatened and

Minor to moderate

Some beneficial

Some beneficial

Minor to moderate

endangered adverse impacts; impacts impacts adverse impacts
species potentially

beneficial impacts

to sensitive habitat
Cultural resources  No impacts No impacts No Impacts No Impacts

Visitor use,
experience, and
safety

Moderate to major
adverse impacts

Some beneficial
effects; potentially
moderate adverse
impacts

Some beneficial effects

Moderate to major
adverse impacts

Soundscapes

Moderate adverse
impacts

Slight beneficial
effects; moderate
adverse impacts

Slight beneficial effects;
moderate adverse
impacts

Moderate adverse
impacts

Socioeconomic
resources

Potentially major
adverse impacts

Some slight
beneficial effects;
potentially
moderate adverse
impacts

Some slight beneficial
effects; potentially
moderate adverse
impacts

Some slight
beneficial effects;
potentially minor
adverse impacts

Park operations

Potentially
moderate to major
adverse impacts

Potentially
moderate adverse
impacts

Potentially moderate
adverse impacts

Potentially
moderate adverse
impacts
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INTRODUCTION

This chapter provides a general description of the
Lake Mead National Recreation Area lake and
lakeshore environment, including visitor facilities
and park resources. A complete description of the
physical environment of the recreation area can be
found within the Lake Mead National Recreation
Area General Management Plan (NPS 1986), the
Lake Mead National Recreation Area Strategic Plan
(NPS 2001b), and on the Internet at http://www.
nps.gov/lame.

MANAGEMENT HISTORY
OF THE RECREATION AREA

In 1928 the Boulder Dam project (now Hoover Dam)
on the Colorado River was authorized through the
Boulder Canyon Project Act for the purposes of flood
control, improvement of navigation and regulation of
the Colorado River, storage and delivery of Colorado
River waters for reclamation of public lands and
other beneficial uses exclusively within the United
States, and hydroelectric power production.
Construction began in 1931 and was completed in
1936. The National Park Service began managing the
recreation facilities and land areas around Lake Mead
after the completion of Hoover Dam through an
interagency agreement with the Bureau of
Reclamation. The management area was expanded in
1947 to include the proposed Lake Mohave, which
was completed in 1953. Davis Dam and Lake
Mohave were authorized on April 26, 1941, by the
Secretary of the Interior and constructed by U.S.
Bureau of Reclamation. Davis Dam provides re-
regulation of the Colorado River below Hoover Dam
and facilitates water delivery to Mexico, as required
by treaty.

Lake Mead National Recreation Area was officially
established as a unit of the national park system on
October 8, 1964, “for the general purposes of public
recreation, benefit, use and in a manner that will
preserve, develop, and enhance, so far as practicable,
the recreation potential, and in a manner that will
preserve the scenic, historic, scientific, and other
important features of the area” (PL 88-639). General
recreation use was defined within section 4(b) of this
legislation and included bathing, boating, camping,
and picnicking.
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The recreation area boundary was modified in 1975
when the Grand Canyon Expansion Bill (16 U.S.C.
§ 228a) authorized more than 300,000 acres
administered by Lake Mead National Recreation
Area be transferred to Grand Canyon National Park.
The boundary was further modified in 2000 when the
Grand Canyon—Parashant National Monument was
established. This national monument is jointly
managed by the Bureau of Land Management and the
National Park Service and includes 209,297 acres
administered by the National Park Service at Lake
Mead National Recreation Area, of which
156,473 acres are located on the Shivwits Plateau.
The designation of the national monument also
includes portions of the northern shoreline of Lake
Mead, from the Arizona border at Driftwood Cove,
east to the boundary of Grand Canyon National Park.

Lake Mead National Recreation Area contains
approximately 1.5 million acres, of which
approximately 13% is the lake environment. The
major rivers supplying water to the reservoirs are the
Colorado, Virgin, and Muddy Rivers. Las Vegas
Wash, which flows year-round into Lake Mead, is the
outflow for the treated municipal and industrial
wastewater from Las Vegas. It provides the second
highest inflow into Lake Mead at 155,000 acre-feet
annually.

At full pool (1,221 feet above mean sea level), Lake
Mead has a surface area of 157,900 acres with over
700 miles of shoreline. Lake Mohave at full pool
(647 feet above mean sea level) has a surface area of
28,260 acres and 150 miles of shoreline. Minimum
pool at Lake Mead results in a surface area of
112,890 acres and a volume of 16,440,000 acre-feet.
Surface area at minimum pool at Lake Mohave is
27,455 acres and the volume is 1,460,000 acre-feet.
Portions of the recreation area, including a 300-foot
zone around the shoreline of both lakes, are jointly
administered by the National Park Service for
recreation and resource protection and by the Bureau
of Reclamation for project purposes and the security
areas at and around Hoover and Davis Dams. The
Bureau of Reclamation manages the lake levels of
both lakes. On Lake Mohave, there is an annual
15-foot water fluctuation zone between the lake
elevations of 630 and 645 feet above mean sea level.
On Lake Mead, the water fluctuation can be much
more significant. In the past 10 years water surface
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elevations have fluctuated between 1,154 and 1,215
feet, a fluctuation of 61 feet.

A temperature gradient zone between the warm, near-
surface water and the colder water of the depths is
called the thermocline. The thermocline is located at
a depth varying from 30 to 55 feet. Below the
thermocline the water is cold and low in oxygen and
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productivity. These cold, deep waters of the lake are
called the hypolimnion.

Lake Mead has four large subbasins, including
Boulder, Virgin, Temple, and Gregg’s Basin. Four
narrow canyons (Black, Boulder, Virgin, and
Iceberg) are located between these basins. The
shoreline area includes several large bays, including
Grand Wash, Las Vegas, and Bonelli.
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NATURAL AND CULTURAL RESOURCES

NATURAL RESOURCES

The National Park Service is mandated to preserve
the natural resources of the recreation area, including
the resources of the stream and lake communities.
While the reservoirs were created only after the
construction of Hoover and Davis Dams, they
provide important aquatic and riparian habitat for a
variety of fish, wildlife, and vegetative species.

VEGETATION,
AVIFAUNA, AND WILDLIFE

The inflow areas of Lake Mead, including the inflows
of the Virgin and Muddy Rivers on the north end of
Overton Arm and the Colorado River inflow at
Pearce Ferry, are of particular importance. These
areas resemble stream riparian and stream
communities, with vegetation such as willows,
cottonwood, sedges, and rushes. These areas provide
excellent habitat to a variety of bird species,
including the Southwestern willow flycatcher and
several species of shorebirds, herons, and egrets.

In addition to these inflow areas, portions of the
shoreline can provide habitat to other rare or sensitive
species. Four sensitive plant species, the sticky
buckwheat, three-sided milkvetch, Las Vegas
bearpoppy, and sticky ringstem can occur in the
sandy soils along the shoreline of Lake Mead.
However, the majority of the shoreline in the
recreation area contains nonnative salt cedar
(Tamarix spp.), with relatively few areas supporting
native vegetation. Fluctuating water levels along the
shoreline make restoration of vegetation communities
impossible in most situations. However, in selected
areas, salt cedar has been removed, and native trees
such as willow and cottonwood have been
transplanted in an attempt to reestablish the native
riparian habitat. These riparian areas provide
important habitat to bird species and other wildlife.
The Arizona river otter has been reported in these
areas, along with beavers, raccoons, and other
wildlife species.

With the fluctuation of lake levels, shoreline
vegetation can provide cover for fish species once the
vegetation is covered with water. The lakes support a
number of fish species, including game, nongame,
and endemic fish species. Nongame species, such as
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carp, and game fish species, including largemouth
bass, striped bass, catfish, crappie, and blue gill,
inhabit the waters of the reservoirs. Rainbow trout are
stocked in selected areas of Lakes Mead and Mohave.
Base productivity for each of the reservoirs is low, in
part due to the nutrient deficiencies attributable to the
creation of Glen Canyon Dam. Game species have
become dependent upon a single prey species, the
threadfin shad, and rainbow trout are becoming
increasingly significant as prey species for striped
bass.

THREATENED, ENDANGERED,
AND SENSITIVE SPECIES

Two endemic fish species remain in the lakes, despite
the alteration of the riverine environment resulting
from the construction of the dams. The razorback
sucker (Xyrauchen texanus) occurs in both lakes,
with the largest remaining population in the Colorado
River system inhabiting Lake Mohave. The bonytail
chub (Gila elegans) exists in Lake Mohave. Both of
these fish are listed as federally endangered species.
Lakes Mead and Mohave have been designated as
critical habitat for the razorback sucker, and Lake
Mohave has been designated as critical habitat for the
bonytail chub. Surveys for razorback suckers have
been conducted since the early 1990s by biologists
working with the Native Fish Work Group. The
biologists determined that there are at least nine
coves on Lake Mohave that are important for
razorback sucker recovery and where spawning
activities occur. Surveys on Lake Mead were
conducted both by biologists working with the Native
Fish Work Group and through the Southern Nevada
Water Authority. These surveys resulted in two
known locations for razorback spawning activities.

There is less known about the bonytail chub. Past
information has shown that these fish spawn in lower
Lake Mohave; however, recent surveys have not
shown conclusive evidence that bonytail continue to
spawn in the lake. Surveys would continue in an
attempt to locate spawning areas for this fish.

The humpback chub (Gila cypha) and the Colorado
squawfish  (Ptychocheilus lucius) are federally
endangered species that could potentially occur
within the recreation area, although it is believed
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these species no longer exist within the recreation
area.

The Virgin River and its 100-year floodplain is
proposed critical habitat for the Virgin River chub
(Gila seminuda) and the woundfin (Plagopterus
argentissimus), both listed as endangered species.
The Virgin River chub is presently found in the
Virgin and Moapa (Muddy) Rivers, and the woundfin
is found in the Virgin River and could potentially be
found within the recreation area.

Several listed or sensitive bird species have been
found using the lake and riparian areas. The
threatened bald eagle (Haliaeetus leucocephalus) is a
winter visitor to the recreation area and has been
sighted in large trees and cliffs along the shoreline of
both lakes.

The endangered Southwestern willow flycatcher
(Empidonax traillii extimus) has been found along the
shoreline areas of Lake Mohave and in the inflow
areas of the Virgin and Muddy Rivers. Though no
nesting has been confirmed, surveys have shown that
flycatchers are in the area during nesting periods and
could potentially be using shoreline and riparian
areas for nesting. Surveys for this species have been
conducted at Lake Mead National Recreation Area
for the last five to six years by National Park Service
and Bureau of Reclamation biologists, and
contractors from the San Bernardino County
Museum. On Lake Mead, surveys have been
conducted along the Virgin and Muddy River
inflows, at the Overton Wildlife Management Area,
and at the Lake Mead Delta. On Lake Mohave,
surveys have been conducted at several coves that
have suitable habitat.

Nesting by willow flycatchers has been documented
in several locations within Lake Mead National
Recreation Area. Occupancy of these areas has been
variable from year-to-year due to floods and other
habitat disturbances. Willow flycatchers have been
observed at survey points along the shorelines of
Lake Mohave, an obvious corridor for migration. No
nesting has been documented on Lake Mohave,
although birds have been found in the area on dates
extending beyond the typical migrating season.

Defining potential habitat for the Southwestern
willow flycatcher at Lake Mead is difficult. The
species occurs in riparian habitats with dense plant
growth and may nest in native (e.g., willow) or exotic
(e.g., salt cedar or Russian olive) vegetation. The size
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and shape of habitat patches used by breeding
flycatchers vary considerably, but it is likely that
much of the shoreline habitat is too narrow and linear
to be used for anything other than migration. The
scale of vegetation data in the park’s geographic
information system is too coarse to delineate
individual areas as being suitable for willow
flycatchers. In general, large patches of mature
riparian vegetation, either native or exotic, should be
managed as potential habitat for the species.

Potential habitat for the endangered Yuma clapper
rail (Rallus longirostris yumanensis) exists in the
recreation area at the inflow areas of the Muddy and
Virgin Rivers, at Las Vegas Wash upstream from the
recreation area, and in the southern portion of the
park near Davis Dam. No confirmed sightings have
occurred within the recreation area.

The recreation area provides important habitat for the
threatened desert tortoise (Gopherus agassizii).
Desert tortoise habitat generally occurs in the desert
scrub away from the shoreline areas. Survey
information for the desert tortoise at Lake Mead
National Recreation Area dates back to the early to
mid-1990s and comes from a variety of sources. The
park has 2 square-mile monitoring plots and 14
square-kilometer monitoring plots, which have been
used to monitor population trends. In addition, 400
survey transects (each 1.5 miles in length for a total
of 600 miles) have been run throughout the park to
determine areas of occupancy and relative density.
Contractors, cooperators, and other agencies working
in the park have also contributed information on the
species.

The park has consulted with the U.S. Fish and
Wildlife Service concerning reconstruction projects
on Lakeshore and Northshore Roads. The park also
holds a U.S. Fish and Wildlife Service permit (permit
TE-840615-4) authorizing research activities within
the park. All research and monitoring activities
conducted in association with this permit are outlined
in annual reports to the U.S. Fish and Wildlife
Service.

Mortalities of desert tortoise as a result of vehicular
traffic certainly occur more often than they are
actually reported. Within the last five years, two
tortoises were found hit by vehicles on Lakeshore
Road: one was crushed and killed on impact, and
another eventually had to be euthanized because of
the severity of its injuries. Contractors working on
Northshore Road found the remains of a tortoise,
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which appeared to have been hit by a car. Two
mortalities are known to have occurred on
backcountry roads, and in at least one of these cases,
the mortality was attributed to traffic associated with
a construction project occurring in the park.

Desert tortoises have a patchy distribution at Lake
Mead and throughout its range. Most of the park
supports low densities of tortoises with a few hot
spots of higher densities. Although monitoring plots
and sign transects have helped identify areas of
concern, it has not been possible to calculate accurate
numeric densities for any area in the park.
Methodologies for determining tortoise density have
been debated for years and are still a major focus of
discussion among biologists and land managers.

Developed areas, parking lots, and boat launch areas,
whether at Cottonwood Cove, Eldorado Landing,
Stewarts Point, or Overton Beach, are located in
marginal habitat with low tortoise densities, and
management of these facilities poses little threat to
the species. Access roads typically run through more
suitable habitat, where the chance of tortoise impacts
increases. Tortoise density is low near the access road
to Stewarts Point. Near the access roads to
Cottonwood Cove and Eldorado Landing, tortoise
densities are low-to-medium, but are particularly hard
to quantify because drought-induced mortality has
significantly reduced populations in those areas.
Tortoise densities are considered high near Overton
Beach.

The relict leopard frog (Rana onca) is a species of
concern in the recreation area. This species was once
thought extinct, but has recently been found in certain
springs within the recreation area.

There are no listed threatened or endangered plant
species in the recreation area, though there are a
number of sensitive species that could be found along
the shoreline and below high-water levels. The Las
Vegas bearpoppy (Arctomecon californica), the
sticky ringstem (Anulocaulis leiosolenus), the three-
sided milkvetch (Astragalus geyeri var. triquetrus),
and the sticky buckwheat (Eriogonum viscidulum)
are sensitive plant species that have been found
around Lake Mead below the high-water level.

For a complete listing of federally listed threatened,
endangered, or sensitive species that are found or
could potentially be found in the recreation area, see
“Appendix F: Listing of Threatened and Endangered
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Species and Species of Concern and USFWS
Biological Opinion.”

CULTURAL RESOURCES

Only a small portion of the recreation area has been
archeologically surveyed. Despite the lack of
information, significant prehistoric and historic
resources are known to occur in the park. More than
1,200 archeological sites exist in the recreation area.
Three archeological complexes (the Grand Wash
archeological district, the Lost City archeological
sites, and the Grapevine Canyon petroglyphs) are
listed on the National Register of Historic Places
(NRHP).

Historic resources related to settlement, ranching,
mining, exploration, and the construction of Hoover
Dam exist in the recreation area. More than
55 structures occur on seven sites throughout the
recreation area. These structures are on the park’s
List of Classified Structures.

The recreation area also contains a variety of
traditional cultural areas and sacred sites. When
documented, a traditional cultural area or sacred site
is referred to as a traditional cultural property (TCP).
The Spirit Mountain traditional cultural property,
located in the Newberry Mountains, is listed on the
National Register of Historic Places. The Goldstrike
Canyon/Sugarloaf Mountain traditional cultural
property, located in Black Canyon, has been
determined eligible for the National Register. During
consultation, tribal elders have indicated that tourism,
natural processes, and the construction of Hoover
Dam have impacted the Goldstrike Canyon/Sugarloaf
Mountain traditional cultural property. They consider
the area to be in good-to-excellent condition because
the impacts, while detrimental, can be remedied
through management and traditional cultural
practices.

Lake Mead National Recreation Area Protection
Division Rangers monitor boat activity along the
shorelines of Lakes Mead and Mohave in the vicinity
of archeological sites. A standard operating
procedure was recently developed for reporting the
results of archeological monitoring. There have been
no reports of sites being vandalized by boaters since
the new reporting procedures were implemented in
2002.
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Two recent projects have inventoried extensive areas
of shoreline. The Hualapai Bay survey (Huber 1999)
inventoried over 5 miles of shoreline on the Arizona
side of Lake Mead and recorded six sites along the
shoreline. Huber indicated that boaters left trash and
fire rings at some of the sites but did not indicate that
the sites were adversely affected by the boaters. In
1999 and 2000, the Western Archeological and
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Conservation Center inventoried over 4 miles of
shoreline in the Overton Beach area of Lake Mead
(report in preparation), and did not locate any sites
along the shoreline. Based on these projects, it
appears that there are only a small number of sites
along the shoreline, and the boaters are not adversely
affecting the sites.
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PROTECTION OF PARK RESOURCES AND VALUES

The National Park Service Strategic Plan (NPS
1996b) and the Lake Mead National Recreation Area
Strategic Plan (NPS 2001b, parts A and B) outline
specific goals related to the protection of natural and
cultural resources. The first goal is to protect, restore,
or maintain natural and cultural resources and
associated values at Lake Mead National Recreation
Area and manage these resources within their broader
ecosystem or cultural context. This goal provides a
framework for answering basic questions about the
condition of park resources and enables the park to
develop annual and long-term goals and overall
performance measures for the restoration of
resources, the protection of resources from internal
and external threats, and the establishment of
strategic scientific needs. Along with these goals and
performance measures, the following specific
resource topics relate to implementing this lake
management plan.

WATER QUALITY

Improving the water quality of the surface and
subsurface waters of the recreation area is an
important goal of this Lake Management Plan. This
goal incorporates all activities the park engages in to
protect the quality of its surface and subsurface
waters.

Water quality within Lakes Mead and Mohave is
threatened by external sources, such as Las Vegas
Wash and the Virgin and Muddy Rivers, and internal
sources, such as park wastewater treatment, human
sanitation, and gasoline and oil from boats and
personal watercraft. Ultimately, the National Park
Service has a “duty” under law to protect the waters
of Lakes Mead and Mohave. The highest established
standard for water quality in both Nevada and
Arizona is for swimming (full body contact). Fishing
is an important visitor activity with established water
quality standards. The park has adopted these
standards as the desired condition for 98% of the
park. The standard is set at 98%, rather than the
desired future goal of 100%, because the standards
from Las Vegas Wash to a point to the north end of
the Las Vegas Bay campground do not include
swimming or fishing as a beneficial use due to the
current conditions.

FINAL ENVIRONMENTAL IMPACT STATEMENT

Lake Mead provides drinking water for the Las
Vegas Valley, so protecting the water quality of the
lake is important. The water intake that delivers
drinking water to Las Vegas Valley is located at an
elevation of 1,050 feet above mean sea level, and the
lake surface is usually above 1,280 feet, putting the
intake at a depth of 130 feet or more.

Park resource managers have worked with the Lake
Mead Water Quality Forum to coordinate monitoring,
identify issues related to water quality, and seek
solutions to the threats to water quality at Lake Mead.
Park managers have also worked with the Las Vegas
Wash Coordination Committee to develop a Las
Vegas Wash comprehensive adaptive management
plan with the goal of improving the quality of water
entering Lake Mead. Though this effort has focused
on discharges from the Las Vegas Valley, it has also
led to increased water-related studies on Lake Mead.
More information on water quality in Lake Mead and
Las Vegas Wash can be found on the Southern
Nevada Water Authority’s website (http:/www.
snwa.com).

Reports have been generated within and outside the
recreation area related to the continued use of
carbureted two-stroke engines. According to some
studies, as much as 30% of the fuel used by these
engines is discharged unburned into the water
(California EPA 1999). As a result, the heavy use of
personal watercraft and other conventional two-
stroke engines has resulted in measurable water
quality degradation in some of the nation’s lakes and
reservoirs. Also known as two-stroke engines, these
motors intake a mixture of air, gasoline, and oil into
the combustion chamber while exhaust gases are
being expelled from the combustion chamber. Since
the intake and exhaust processes are occurring at the
same time, it is unavoidable that some of the
unburned fuel mixture will escape with the exhaust.
This expulsion of unburned fuel is the reason for the
elevated levels of hydrocarbon emissions from
carbureted two-stroke engines. Data from one study
(not on Lake Mead) of personal watercraft and
outboard motorboats show that carbureted personal
watercraft emitted 80% of the hydrocarbons,
although they only consisted of 33% of the watercraft
on the water (California EPA 1998). A 1999 report
prepared for the Nevada Division of Wildlife shows
that 22% of the primary watercraft engines on Lake
Mead were outboard engines (State of Nevada
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1999b). However, of the primary watercraft engines,
11% (or 50% of the outboard engines) were direct-
injection two-stroke or four-stroke engines, which are
much cleaner than carbureted two-stroke engines.
The report also showed that, although carbureted
two-stroke engines made up only 50% of the
outboard engine fleet, they used 70% of the fuel
consumed by the outboard group.

Personal watercraft manufacturers are currently in the
process of introducing direct-injection engines. The
first direct-injection personal watercraft were
introduced late in the 1998 model year. It is expected
that most manufacturers in the U.S. market will offer
a full range of direct-injection outboard and personal
watercraft engines by approximately 2002, partly in
response to the demands imposed by California and
federal regulators. It is expected that under the new
federal regulations, a typical marine engine would be
90% cleaner by 2008. These new engines also have
concurrent intake and exhaust processes; however,
unlike the carbureted two-stroke engines, the intake
charge is air only (no fuel is mixed into the intake
charge). The fuel is injected directly into the
combustion chamber only after the exhaust process
has finished, which means no unburned fuel escapes
with the exhaust. This design change results in a
four-fold decrease in smog-forming pollution in a
typical 90-horsepower engine when compared to a
conventional two-stroke engine.

The following components of the fuel are discharged
into the receiving water: benzene, toluene, ethyl
benzene, and xylene (collectively called BTEX).
Very few polycyclic aromatic hydrocarbons (PAH)
are discharged into the water in small amounts as part
of the unburned fuel; many more are discharged as
part of the exhaust from engine combustion. All boats
discharge PAH through the exhaust. Because of their
chemical characteristics, BTEX readily transfers
from the water to air, whereas PAH generally do not.

PAH stands for polycyclic aromatic hydrocarbons.
PAH, including benzo(a)pyrene, naphthalene, and 1-
methyl naphthalene, are released during the
combustion of fuel, though some PAH are also found
in unburned gasoline. PAH molecules contain two to
seven benzene rings. Their environmental fate,
persistence, and toxicity are related to this molecular
structure and to the number and configuration of
attached alkyl groups (such as methyl (CHj3-) or ethyl
(CH3CH,-) groups). The smaller and lighter (i.e.,
two- and three-ringed) compounds are generally
more water soluble, more biodegradable, and more
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volatile. Their solubility makes them more bio-
available (and therefore more of a risk) to aquatic
life, but their low persistence also reduces exposure
times. PAH in unburned (petrogenic) two-stroke fuel
mixtures are rare, with the possible exception of
naphthalene, acenaphthene, and perhaps others. There
are no EPA national recommended water quality
criteria (neither acute nor chronic) for PAH.

PAH, as well as other hydrocarbon emissions, will be
reduced as new four-stroke and direct-injection
engines replace older carbureted two-stroke engines.
The phase-out of carbureted two-stroke engines is an
important step toward substantially reducing
petroleum-related pollutants. The modified preferred
alternative goes a step further in restricting the use of
carbureted two-stroke engines after 2012.

Water management agencies often selectively draw
water from depths below those where concentrations
of gasoline compounds are found. Benzene is less
dense than water and will float; therefore, the deeper
the intake for any water treatment plant, the less
chance there is of drawing in benzene-contaminated
water and having it enter the drinking water supply.
The water intake that delivers drinking water to the
Las Vegas Valley is located at a minimum depth of
130 feet. Gasoline compounds have not been detected
in the water samples regularly taken near the water
intake by staff of the Southern Nevada Water System.

Studies by the U.S. Geological Survey have
identified PAH and other gasoline and motorboat
emission compounds in surface water samples of
both Lakes Mead and Mohave. Components included
benzene, di-isopropyl ether, ethane, ether tertbutyl
ethyl, ether tertpentyl methyl, ethylbenzene, methyl
tertiary butyl ether (MTBE), meta/paraxylene,
o-xylene, and toluene. Of the four BTEX compounds,
benzene has the strictest standards for human
consumption at 5 micrograms per liter (parts per
billion). The highest value for benzene recorded from
the USGS sampling was 1.25 parts per billion, taken
in the Katherine Landing harbor where there is a very
high density of vessels entering and leaving.
Concentrations of the other three compounds were
well below the maximum contaminant levels for
drinking water and all other drinking water criteria
found in the literature as well. The values in the
USGS report were 3 to 4 orders of magnitude below
the lowest-observable-effect levels for aquatic life
(USGS 1999). Lake Mead has a surface area of
approximately 161,000 acres and holds 27 million
acre-feet of water when full. Thus, while gasoline
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components do enter the lake from current boating
use (including carbureted two-stroke engines) and
from other sources (such as fuel spills and parking lot
runoff), due in part to the volume of the reservoir and
the high volatility of many of these compounds,
concentrations have remained well below levels that
are known to result in detrimental impacts on the
aquatic system of Lake Mead or on human health.

AIR QUALITY

The National Park Service previously monitored the
visibility at the recreation area through the use of a
teleradiometer and camera. This information was
used to establish baseline air quality information. The
National Park Service is currently monitoring ozone
levels within the recreation area to establish new
baseline data. Monitoring is conducted during the
summer months. In 2001 and 2002 ozone was
measured at Northshore, Overton Arm, and Katherine
Landing in Arizona. In 2001 the weekly average
ozone concentration ranged from 45 to 55 parts per
billion (ppb); the maximum weekly average
concentrations were 55 to 66 ppb. Data compiled by
the National Park Service Air Resources Division
(NPS 2002b) show that the ozone levels in the park
are within the national standards. The NPS data also
show the SUMO6 ozone index at 16 to 24 parts per
million (ppm)-hours for part of the park and 24 to 32
ppm-hours for part of the park.

Degraded air quality can impact visibility in the
region. The recreation area has spectacular vistas and
scenic areas around both Lakes Mead and Mohave.
Sheer cliffs, colorful rock formations and soils, and
distant mountain ranges create dramatic scenes
around the lakes. Preserving the air quality is integral
to preserving the high quality of the recreational
experience.

The Environmental Protection Agency establishes
national ambient air quality standards (NAAQS) for a
number of air pollutants, called criteria pollutants,
that are considered harmful to public health or the
environment (see table 34). Primary standards are
designed to set limits for the protection of public
health. Secondary standards are designed to protect
public welfare and visibility, and to prevent damage
to animals, vegetation, and buildings. The Clark
County Department of Air Quality Management is
the regulatory and enforcement agency for air quality
in Clark County, Nevada, while air quality in the
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remainder of the state, except Washoe County, is
under the management of the Nevada Division of
Environmental Protection. Air quality in Arizona is
regulated by the Arizona Department of
Environmental Quality.

Specific geographic areas are classified as either
“attainment” or “nonattainment” areas for each
pollutant, based upon the comparison of measured
data for criteria pollutants with federal and state
standards. Lake Mead National Recreation Area is in
attainment of the national standards and is designated
as a class II air quality area under the Clean Air Act.
However, the Las Vegas Valley portion of Clark
County, adjacent to the recreation area, is classified
as a nonattainment area for particulate matter that is
less than or equal to 10 microns in diameter (PM,)
and for carbon monoxide (CO). At the end of 2001,
Clark County had achieved three years of PM,, data
within the national standards, and 2002 indicates that
the PM,, levels will remain within the standards.
Clark County is awaiting approval of the 2001 PM,,
State Implementation Plan. When the 2001 plan is
approved, the county will request that the
Environmental Protection Agency reclassify the area
as an attainment area (Clark County 2002). The
current (August 2000) carbon monoxide State
Implementation Plan demonstrates attainment of the
8-hour CO standard in 2000, 2010, and 2020.

The Environmental Protection Agency has not yet
made attainment designations for the 8-hour ozone
standard, which was promulgated in 1997, but
delayed by litigation in implementation. Preliminary
data indicates that Clark County might also not attain
the 8-hour ozone standard.

The air quality of Clark County and the Las Vegas
Valley is of concern to the Lake Mead National
Recreation Area. This is because, although the
normal daytime winds are westerly, the nighttime
wind direction is reversed, and air is drawn from the
higher elevations to the lower valley. Some
degradation of the air quality is evident in the
Boulder Basin due to the proximity of the Las Vegas
Valley. The sources of air pollutants come primarily
from outside the park and can concentrate in the park
(especially during periods of atmospheric inversion),
causing visible haze. The major existing sources of
air pollutants within or adjacent to the recreation area
include the Mohave generating plant near Laughlin,
Nevada; emissions from motor vehicles from the
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TABLE 34: NATIONAL AMBIENT AIR QUALITY STANDARDS FOR CRITERIA POLLUTANTS'

http://www.epa.gov/airs/criteria.html.

Averaging Primary Lake Mead Secondary
Pollutant Time Standard® NRA Status® Standard Purpose
Carbon monoxide  1-hour 35 ppm/ (40 mg/ma) Attainment — Prevent high levels of
(CO) 8-hour 9 ppm (10 mg/m®) — carboxy-hemoglobin
Nitrogen dioxide Annual 0.053 ppm (53 ppb) Attainment Same as primary Prevent breathing
(NO2) difficulties, reduce
smog and acid rain
formation, and improve
visibility
Particulate matter ~ 24-hour 150 pug/m® Attainment Same as primary Prevent chronic
(PMyo) Annual 50 pg/m® diseases of the
respiratory tract and
improve visibility
Particulate matter ~ 24-hour 65 pg/m® New standard; Same as primary Prevent chronic
(PMys) Annual 15 pg/m?® no diseases of the
classification respiratory tract and
improve visibility
Ozone (05) 1-hour 0.12 ppm (125 ppb) 1-hour - Same as primary Prevent breathing
8-hour 0.08 ppm (85 ppb) attainment difficulties, eye
8-hour — new irritation, and biological
standard. no effect on sensitive
classification species
Sulfur dioxide 3-hour 0.14 ppm (140 ppb) Attainment 0.50 ppm (500 ppb) Prevent increased
(SO2) 24-hour 0.03 ppm — respiratory damage,
Annual — acid rain, and crop
damage and improve
visibility
Lead (Pb) Quarterly 1.5 ug/m?® Attainment Same as primary Prevent impaired
average production of

1. Source: 40 Code of Federal Regulations 40, part 50, July 1991, “Ambient Air Quality Standards” and also,

2. ppm = parts per million; ppb = parts per billion; mg/m‘3 = milligrams per cubic meter; pg/ms = micrograms per cubic meter.

3. The Lake Mead National Recreation Area is not in any federal nonattainment area. Therefore, it may be inferred that pollutant concentrations
are less than the standard values. No federal attainment designations have been made for 8-hour ozone or PMy 5.

hemoglobin

Las Vegas Valley and other urban areas; gravel and
gypsum quarries; fugitive dust from disturbed lands
and construction activities; and other power
generating plants in the region. Localized impacts on
the air quality from fuel odors and smoke from
exhaust are apparent around the marina areas and in
areas where concentrated boating occurs.

Despite  these air quality issues, pollutant
concentrations in the Lake Mead National Recreation
Area do not exceed national ambient air quality
standards for PM;, and CO. Lake Mead management
has been in consultation with state and local air
quality personnel to coordinate efforts to minimize
pollutant emissions and protect air resources. The
measures to accelerate implementation of EPA
requirements for the phasing out of carbureted two-
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stroke marine engines in the recreation area, included
in some of the alternatives of the proposed lake
management plan, would contribute to the
improvement of air quality.

SOUNDSCAPES

Park soundscapes include both natural and human
components. The natural soundscape is considered a
park resource. Park natural soundscapes include all
the naturally occurring sounds in the park, not
including any sounds of human origin. At Lake Mead
National Recreation Area, the natural soundscape
would include such natural sounds as wind in the
trees, thunder, quiet, birds calling, rocks falling,
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animals moving, streams flowing, and waves on the
lake caused by wind.

Human-caused sounds at Lake Mead National
Recreation Area include all types of watercraft
(including personal watercraft), automobiles, trucks,
aircraft, generators, and electronic devices such as
boom boxes and horns.

Sound vs. Noise

Sound (in the context of this environmental impact
statement) is a physical disturbance in the air created
by vibration. Its three primary parameters are
amplitude (measured in decibels [dB]), which
determines loudness; frequency (measured in Hertz
[Hz]), which determines pitch; and duration
(measured in elapsed time units such as seconds or
hours). Amplitude, frequency, and duration are
physical measurements; loudness and pitch are
subjective impressions that depend wupon the
amplitude and frequency of the sound, plus the
characteristics of the listener and the listener’s
environment (Harrison et al. 1980).

Noise is generally defined as unwanted sound. Sound
can become noise due to factors such as loudness,
pitch, and duration or when it occurs at unwanted
times, comes from an unwanted source, interrupts or
interferes with a desired activity, is perceived to be
inappropriate or a disturbance, or has unwanted
content or meaning. One person’s sound (for
example, music) may be considered noise by another
person.

When evaluated against the natural soundscape,
which is all the sounds of nature in the absence of
any human sound, all human sound is considered
“noise.” This does not, however, imply that all
human sounds are inappropriate or unacceptable. In
the park context, such evaluations must consider
management guidance such as park purpose,
management zoning, resource sensitivity, impacts
from the activity, desired future conditions for
resources and visitor experiences, other permitted
activities, and similar factors.

Sound levels are commonly measured in a
logarithmic unit called a decibel. The human ear is
not equally sensitive to all sound frequencies, being
generally less sensitive to very low and very high
frequency sounds; therefore, the A-weighted decibel
scale (dBA), which roughly simulates the human
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ear’s response at 40 dB, is often used in impact
analyses. A .22-caliber weapon, for example, is rated
at 130 decibels and causes pain to the human ear,
while a vacuum or automatic dishwasher is rated at
90 decibels and is considered too loud for phone use.
A drilling rig at 200 feet is rated at 70 decibels
(DOI n.d.).

However, a single decibel level value does not
provide much useful information concerning noise
impacts in national park contexts, especially when
audibility is an important factor as it is here. Single
decibel values, such as those given in the examples
above, are really the sum of many decibel values
across a spectrum of sound frequencies. The
distribution of sound energy across the frequency
spectrum is, in large part, what distinguishes, for
example, the sound of a piccolo (almost all high
frequencies) from a bass violin (almost all low
frequencies), the sound of one personal watercraft
from another personal watercraft, and a personal
watercraft from other boat types. Also, a single
decibel value just gives a measure of the amplitude
(which relates to loudness); it says nothing about the
frequency (which relates to pitch) and the duration
(and other time factors), which are often very
important in determining noise impacts.

Noise from Personal
Watercraft and Other Watercraft

All motorized watercraft, including personal
watercraft, produce noise that may impact park
soundscapes and visitor experiences. Literature from
groups opposing personal watercraft state that
personal watercraft may be more noticeable and,
therefore, more of an impact on people than other
motorized vessels because of rapid changes in
acceleration and direction and jumping into the air,
causing rapid increases in the noise level and changes
in the sound frequency distribution.

Noise levels emitted from personal watercraft vary
from vessel to vessel depending upon many factors.
There is no definitive literature describing scientific
measurements of personal watercraft noise. Literature
from some sources state that all recently
manufactured watercraft emit fewer than 80 decibels
at 50 feet from the vessel, whereas literature from
other sources use attribute levels as high as 102
decibels without specifying distance. None of this
literature adequately describes the methodology for
collecting the data to determine those levels. Because
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of this, the National Park Service contracted noise
measurements of personal watercraft and other boat
types in 2001 at Glen Canyon National Recreation
Area (NPS n.d.). The noise source data from the Glen
Canyon study were used in the soundscape analysis
for this environmental impact statement, because the
Glen Canyon results were not dependent upon or
influenced by park geology or other environmental
factors. At Glen Canyon, sound measurements were
made of a number of boats and personal watercraft as
they passed by a microphone mounted above the
front of an instrumented boat. Controlled pass-by
measurements of three personal watercraft and one
motorboat were conducted at several different speeds.
Many boats and personal watercraft were also
randomly measured. In all cases, a radar gun was
used to determine speed and a laser range finder was
used for distance. After normalizing measurements to
a common distance, maximum sound levels were
computed both for 15 meters and for 25 meters, the
distance at which NPS watercraft noise emission
regulations apply. Analysis of this data indicates
maximum noise levels for personal watercraft at
82 feet ranged from approximately 67 to
76 A-weighted decibels. Maximum levels at 82 feet
for other motorboat types were measured during that
study and ranged from approximately 65 to
86 A-weighted decibels.

Regulations for boating and water use activities
established by the National Park Service prohibit
vessels from operating at more than 82 decibels
measured at 82 feet from the vessel (36 CFR 3.7). A
few of the boats were measured during the 2001
study at greater than 82 decibels and appear to have
violated that regulation. None of the personal
watercraft were operating above 82 decibels during
the pass-by measurements in the study.

The state of Nevada boating noise standards prohibit
noise from all motorized vessels at 75 A-weighted
decibels measured at the shoreline, independent of
speed or distance. State of Nevada and state of
Arizona regulations prohibit noise from vessels at
86 A-weighted decibels and above at a distance of 50
feet or more. The Nevada 75-decibel limit must be
measured in accordance with the Society of
Automotive Engineers (SAE) standard SAE J1970,
Shoreline Sound Level Measurement Procedures.

While personal watercraft most likely comply with
noise standards and, while technology improvements
will likely reduce noise levels, the personal
watercraft industry recognizes that operator behavior
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(such as wake jumping, rapid changes in speed and/or
direction, revving the engine) sometimes causes
conflicts and advocates increased education and law
enforcement.

Influence of Watercraft on Park Soundscapes

On an average day between May and September,
there can be more than 4,000 boats on Lakes Mead
and Mohave at any one time, and at peak use, there
can be more than 5,000 boats at any one time.
Personal watercraft constitute 35% of the boats on
the water at any one time. Between October and
April, fewer recreationists are on the lakes and the
number of boats drops dramatically, with personal
watercraft composing 14% of the boats on the lake at
any one time. Clearly, the noise impacts from
personal watercraft and other vessels at Lakes Mead
and Mohave are greatest in the summer high-use
season and are greatly diminished during the cooler
seven months of the year.

Boat use is not uniform over the 157,900 acres of
Lake Mead and 28,260 acres of Lake Mohave. Boat
use, including personal watercraft use, tends to
concentrate in high-use and developed areas,
including North and South Telephone Coves and
Nevada Telephone Cove on Lake Mohave and
Government Wash, Boulder Beach, Sandy Cove and
Sandy Point, Hamblin Bay, and Rufus Bay on Lake
Mead, with transit between those areas being the
primary use in other parts of the lake. Visitors tend to
concentrate in these urban park and urban natural
areas.

During high-use periods, the sound of boats can be
continuous in popular parts of the recreation area.
Boat noise is noticeable in the natural zone areas near
the lake during periods of high boating activity, but
there are extended periods when boating noise is not
noticeable. Currently, there are no areas where
motorized boating is prohibited, so there are no
existing areas on the lake where visitors can go to be
sure of escaping boating-related sounds.

Boat noise can be characterized by the type of boat.
There are a number of large boats that are powered
by multiple inboard or outboard engines and are
capable of operating at high speeds. When operating
at high speeds, the sound is noticeable to the point
that it disrupts normal conversation some distance
from the boats, but these periods are generally of
limited duration. These boats have the option of
running the exhaust through the transom or through
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the water. When the exhaust is run through the
transom, there is no muffler system, and boats
operated in this fashion are reported to produce noise
exceeding 100 decibels (noted by Park Service
rangers). Since this is far above the NPS regulation
limit of 82 decibels at 82 feet, such boats are
prohibited from operating on the lake if they choose
to run the exhaust through the transom. These vessels
are currently attracting complaints from shoreline
visitors and other boaters.

There is also the noise associated with personal
watercraft powered by two-stroke engines. These
craft typically have a higher-pitched engine sound,
and because the exhaust is emitted beneath the
vessels, there are times when the pitch varies as the
bottom of the craft is exposed. This occurs during
turns, jumps over the wake of other boats, or as the
craft bounces on the water. The changes in pitch can
be annoying to some visitors but are within the
federal and state noise standards described above.

Manufacturers of personal watercraft are aware of
public concerns related to the noise of personal
watercraft operation. Steps are currently being taken
to reduce the noise by using more rubber in
construction and eliminating vibrations. It is
anticipated the personal watercraft manufacturers will
continue to reduce the noise associated with personal
watercraft use.

As new, more enforceable noise regulations are
implemented and as the use of quieter personal
watercraft and other boats becomes widespread, it is
anticipated the overall soundscape would be less
affected by boat noise over time. Eventually older,
less-efficient two-stroke engines would be replaced
by newer, more-efficient and quieter models.
Although the older models did meet state and federal
noise standards, the newer direct-injection two-stroke
engines (and four-stroke engines) have been reported
to be quieter than the older models.

Influence of Other Human
Noise Sources on Park Soundscapes

Human-caused sounds at Lake Mead National
Recreation Area, other than watercraft, include
automobiles, trucks, aircraft, generators, and
electronic devices such as boom boxes and horns.
With the exception of aircraft, these sources tend to
be concentrated in developed areas zoned
appropriately for such mechanical noise sources.
Noise from these sources tends to concentrate in the
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developed zones, not traveling far into more natural
areas of the park.

Aircraft, on the other hand, are not affected by park
zoning. They can and do travel over the entire
national recreation area and are often the only human
noise source in the more remote areas of the national
recreation area. Sight-seeing air tours destined for the
Grand Canyon, as authorized under Title VIII of the
National Parks Air Tour Management Act of 2000
(14 CFR part 136, P.L. 106-181), fly over Lake Mead
Recreation Area. These flights also contribute to
noise levels.

Visitor Responses to Personal Watercraft Noise

As with all park resources, the opportunity to
experience the natural soundscape is part of the
visitor experience. The park’s natural soundscape
contributes to a positive visitor experience and is a
direct or indirect component of why many people
visit the national recreation area.

Personal watercraft generate noise that varies in pitch
and frequency due to the nature of their construction
and use. The two-stroke engines are often used at
high speeds, and the crafts bounce along the top of
the water such that the motor discharges noise below
and above the water surface. Such irregular noise
may be more noticeable or annoying to some people
than that of a standard motorboat that is cruising
along the shoreline, even though the maximum noise
levels may be similar for the two watercraft.
Additionally, visitors who expect to experience
natural soundscapes, solitude, or tranquility may
consider the irregular noise of personal watercraft
more annoying than a more consistent noise,
especially if the craft is operating in one location for
extended periods of time.

Long-Term Soundscape Planning

The NPS Director’s Order 47 (NPS 2000b) requires
a separate soundscape management plan in cases
where the urgency or complexity of a noise issue is
such that soundscape preservation and noise
management cannot be addressed by general
management plans or other park implementation
plans. The park is in the initial discussions
concerning the development of a long-term
soundscape management plan.
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Lake Mead National Recreation Area is considered
one of the premier water-based recreation areas in the
nation. Providing water-based recreational
opportunities, while protecting the park resources, is
an important component of the General Management
Plan (NPS 1986) and the Lake Mead National
Recreation Area Strategic Plan (2001b). There are
six marinas and nine paved launch ramps on Lake
Mead and three marinas and four paved launch ramps
on Lake Mohave. These marinas include Lake Mead,
Las Vegas Boat Harbor, Callville Bay, Echo Bay,
Overton Beach, and Temple Bar on Lake Mead, and
Willow Beach, Cottonwood Cove, and Katherine
Landing on Lake Mohave. The public boat ramps are
located at Hemenway, Las Vegas Bay, Government
Wash, and South Cove on Lake Mead and Princess
Cove on Lake Mohave. A variety of services are
provided at the marina areas, including boat rentals,
marina slips, dry boat storage, restaurants,
campgrounds, and lodging facilities  (see
“Appendix A: Commercial Services Plan”).

Many of the 9 to 10 million yearly visitors to the
recreation area are involved in water-based
recreational activities between May and September,
which are supported at the marina and launch ramp
areas. These consist of motorboating, houseboating,
sailboarding and sailing, canoeing, kayaking, rafting,
waterskiing, wakeboarding, fishing, swimming,
SCUBA, use of personal watercraft, picnicking, boat
touring, nature study, and camping along the
lakeshore. Recreationists also participate in land-
based activities, such as driving tours, hiking, and
camping in NPS-managed or concession-operated
campgrounds.

The Overton Wildlife Management Area is located
on the very northern portion of the Overton Arm of
Lake Mead and is managed under a cooperative
agreement with the Nevada Division of Wildlife. The
portion of the Overton Wildlife Management Area
that contains the Muddy River confluence with Lake
Mead is currently zoned for flat-wake speed during
those periods/days when hunting is authorized.

An analysis of recreational use of Lake Mead
National Recreation Area was conducted between
Memorial Day 1993 and Labor Day 1994 (Graefe
and Holland 1997). This study established a baseline
inventory of physical, biological, and social factors
affecting the quality of the recreational experience at
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the recreation area. A component of this study
involved aerial and visitor use surveys to determine
what recreational activities were occurring at specific
locations within the recreation area and the use levels
at these locations. The NPS visitor use survey was
developed in consultation with Dr. Alan Graefe of
Pennsylvania State University. The initial survey was
reviewed by a technical advisory committee
comprised of Jerry Vaske of Colorado State
University, Dick Crysdale with the Bureau of
Reclamation, Ray Murray with the National Park
Service, and Laura Loomis with the National Parks
and Conservation Association. It involved over 3,000
visitor interviews that were conducted in the park at
variety of locations, including the launch ramps and
marinas, and in all 24 zones of the lakes. In addition,
the National Park Service received over
1,500 completed survey booklets providing visitor
comments detailing their experiences on Lakes Mead
and Mohave.

A second visitor use survey was conducted by the
Nevada Division of Wildlife in 1998. This survey
involved approximately 800 visitors to Lake Mead
National Recreation Area.

The surveys were primarily designed to identify
issues to be addressed in this planning process and to
help set the social carrying capacity for the different
recreational opportunity settings. The design was
developed under contract with Pennsylvania State
University using a scientifically valid methodology
that is explained in a 1997 report titled, An Analysis
of Recreation Use and Associated Impacts at Lake
Mead National Recreation Area (Graefe and Holland
1997). These data were used in the carrying capacity
analysis to establish maximum boating capacity for
the variety of recreational settings ranging from
primitive to urban (see “Figure 15: Recreational
Opportunity Zoning, Existing Condition — 2002”).
The maximum boating capacities were established
for the urban zones at those boating levels where
50% of the public said the number of boats on the
water decreased their enjoyment. The associated
study provided park management with information
on usage levels; the numbers and distribution of
boaters and physical and environmental parameters;
visitors, including visitor profiles, types of use, and
visitor satisfaction; recreational impacts; and a lake
use analysis. A summary of this study is found in
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appendix B. This study helped park managers
determine where and what types of recreational use is
occurring on Lakes Mead and Mohave.

This study showed that the Boulder Basin of Lake
Mead and the Katherine area of Lake Mohave are
consistently the two busiest developed areas in the
recreation area. Lake Mead Marina and Lake Mohave
Marina at Katherine Landing are the two largest
developed areas in the recreation area in terms of
existing marina slips (see tables 35 and 36). Nearly
67% of boaters access Lake Mohave at Katherine
Landing, and 26% of boaters access Lake Mead at
Callville Bay.

In addition to the developed areas, there are a number
of coves that provide highly desirable recreation
settings. North and South Telephone Coves and
Nevada Telephone Cove on Lake Mohave, and
Government Wash, Boulder Beach, Sandy Cove and
Sandy Point, Hamblin Bay, and Rufus Bay on Lake
Mead had the highest reported usage during the
summer months according to the aerial surveys.

Runabouts (defined as less than 24 feet in length)
were the most common type of boat recorded in the
study, accounting for 50% of all boats on the lakes.
Personal watercraft were the next most common type
of vessel in the recreation area, accounting for 30%
of the boats reported by respondents and observed in
the aerial surveys. More personal watercraft were
recorded on Lake Mohave (35% of all boats) than on
Lake Mead (25% of all boats).

Recreational watercraft usage on Lakes Mead and
Mohave was measured for the summer of 1998 in a
study conducted for the State of Nevada Division of
Wildlife by Hagler Bailly, Inc. (State of Nevada
1999b). Only access points in the state of Nevada
were included in the study. The objectives of this
study were to measure watercraft and fuel usage,
collect data on public opinion and public support for
key recreational boating issues and programs, and
determine the characteristics of the boating
population. This study provided data on primary
water-related activities, types of watercraft used,
watercraft ownership, watercraft engines in use, and
the amount of fuel used (see tables 37, 38, 39, 40,
and 41). The study also provided a means to
document the opinion of a representative sample of
Nevada-registered boat owners on a number of
different recreational boating issues and programs.
For example, questions related to noise and safety
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issues concerning the use of personal watercraft,
boater safety education, safety concerns, and alcohol
use were included in the study. The results are based
on intercept survey data for Memorial Day weekend
through Labor Day weekend in 1998.

Additional visitor surveys have been completed for
Lakes Mead and Mohave by various authors in 1993—
1994, 1997, 1998, 1999, and 2000, and the National
Park Service conducts annual boat inventories. The
Hagler Bailly report (State of Nevada 1999b) also
provided information on the visitor perception of law
enforcement, boating safety, problems observed, and
boater education. The data was obtained through
intercept survey responses of boaters and mail survey
responses of Nevada-registered boat owners.
Attitudes about the number of law enforcement
patrols was the subject of one survey question. This
information was compiled on a statewide sample and
is not lake specific. Overall, the majority of the
respondents (59%) felt the number of law
enforcement patrols was about right, while 38% felt
the number of patrols was not enough. About half of
all respondents felt more patrols were needed on
weekends (49%) and holidays (53%). Nevada boaters
were equally divided on the issue of enforcing
alcohol consumption regulations. Out of 290
respondents, 44% felt there was not enough
enforcement and 51% felt the amount of enforcement
was adequate.

About half the boaters on Lakes Mead and Mohave
observed one or more boating safety problems or
violations. Wake jumping (primarily by personal
watercraft users) was the most frequently cited
problem on both lakes (approximately 40%),
followed by high wakes (30%), failure to yield the
right-of-way (28%), and excessive speed (27%).

The study showed that 51% of boaters on Lake Mead
have taken one or more formal boating safety
courses, while only 32% of boaters on Lake Mohave
have taken a similar course. Overall, the majority of
Nevada-registered boat owners have not taken a
formal safety course (68%). Approximately 64% of
Nevada-registered boat owners felt that more formal
boating safety education is needed and that safety
courses should be required for certain groups of
users, including those boaters cited for a violation or
causing an accident and persons less than 17 years of
age who operate a vessel in excess of 15 horsepower.
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TABLE 35: SUMMARY OF EXISTING WATER RECREATION FACILITIES AT LAKE MEAD

Las Vegas
Callville Echo Lake Mead Lakeshore Overton Temple Boat
Bay Bay Marina Trailer Village  Beach Bar Harbor Total
Open slips 374 233 759 — 0 112 554 2,032
Covered slips 273 146 0 — 135 0 81 635
Total 647 379 759 — 135 112 635 2,667
Moorings 0 21 0 — 10 12 0 43
Dry storage 120 60 150 133 40 200 388 1,091
spaces
Boat rentals
Ski/patioffishing 27 23 4 — 1 12 47 151
Houseboats 59 71 0 — 0 0 0 130
Personal 20 8 10 — 10 2 18 68
watercraft
Total 106 102 51 — 11 14 65 349
TABLE 36: SUMMARY OF EXISTING WATER RECREATION FACILITIES AT LAKE MOHAVE
Willow Cottonwood Lake
Beach Cove Mohave Total
Open slips 36 234 824 1,094
Covered slips 0 16 0 16
Total 36 250 824 1,110
Moorings 0 25 0 25
Dry storage spaces 0 300 200 500
Boat Rentals
Ski/patio/fishing 15 21 56 92
Houseboats 0 17 45 62
Personal watercraft 0 12 12 24
Total 15 50 113 178
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TABLE 37: PRIMARY ACTIVITY BY LAKE TABLE 39: PRIMARY WATERCRAFT ENGINE
Lake AT LAKE MEAD'
Reported Primary Lake Mead? Mohave® Lake
Boating Activity (%) (%) Reported Primary Mead®
Cruising/sailing 41.4 31.4 Watercraft Engine® (%)
Fishi 14.2 19.
'shing 9.8 QOutboard 2-stroke, carbureted 9
Waterskiing 16.9 11.6 )
Personal watercraft 17.5 31.4 Qytbqard 2-stroke, direct- 6
usage injection
Swimming 6.7 4.1 Outboard, 4-stroke
Other 3.3 1.7 Unknown outboard
1. Intercept survey (State of Nevada 1999b). Inboard/outboard 36
2. Sample size = 625. Inboard 23
3. Sample size = 96.
Jet 16
Other/don’t know 3
TABLE 38: PRIMARY WATERCRAFT TYPE BY LAKE Electric 0
Lake Lake No Motor 0.4
Reported Primary Mead? Mohave®
Watercraft Used (%) (%) 1. Lake Mohave data are not shown because data
Runabout/cruiser 57.1 421 included the area below Davis Dam on the Colorado
' ’ River.
B t A .
ass boa 6 8.3 2. Intercept survey (State of Nevada 1999b).
Jet-drive boat 6.8 8.3 )
3. Sample size = 625.
Personal watercraft 16.5 36.4
Houseboat 57 0.8
Pontoon boat 3.8 41 TABLE 40: WATERCRAFT OWNERSHIP BY LAKE
Sailboat 2.6 0.0 .
Reported Ownership Lake
Rowboat/canoe/kayak 0.1 0.0 of Primary Watercraft  Lake Mead> Mohave®
Inflatable boat/raft 0.1 0.0 Used (%) (%)
Other/don’t know 1.1 0.0 Owned by respondent 93.7 86
1. Intercept survey (State of Nevada 1999b). Rented by respondent 2.2 6.6
2. Sample size = 625. Borrowed or using 3.8 7.4
3. Sample size = 96. friend’s boat
Other 0.3 0.0
1. Intercept survey (State of Nevada 1999b).
2. Sample size = 625.
3. Sample size = 96.
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TABLE 41: ESTIMATED NUMBER OF BOATING HOURS AND FUEL USAGE FOR
MoTORIZED WATERCRAFT DURING THE 1998 BOATING SEASON'

Percentage
of All Number of Total
Boating Boating Usage Engine Gallons of

Type of Watercraft Engine Trips Trips Hours Hours Fuel Used
<30 horsepower outboard, 2-stroke, 1.8 2,982 13,846 4,392 16,754
carbureted
30+ horsepower outboard, 2-stroke, 4.3 7,047 38,829 18,207 60,573
carbureted
Outboard gas, 4-stroke or direct- 9.3 15,373 65,553 44 978 158,638
injection
Inboard/outboard gas, 4-stroke 39.0 64,155 371,881 350,213 1,506,118
Inboard gas, 4-stroke 13.3 21,961 122,263 57,595 438,924
Inboard jet gas, 4-stroke 3.0 4,896 26,320 19,530 70,801
Outboard/auxiliary salil 1.6 2,711 20,010 9,790 5,603
Personal watercraft gas, 2-stroke 24 39,447 170,009 96,474 90,334
Personal watercraft gas, 4-stroke or 3.6 5,991 30,028 16,016 18,719
direct-injection
1. Lake Mead boat ramp / marina; sample from Nevada access sites.

Boating accidents are reported by the state of Arizona LAKE OPERATING LEVELS

and the state of Nevada in their respective annual
reports. Arizona has approximately 160,000 boats
registered in the state while Nevada has 60,000 boats.
Mohave County, Arizona, which includes Lakes
Mead and Mohave, supports 50% of all Arizona
boating days. Clark County, Nevada, includes Lakes
Mead and Mohave, and accounts for approximately
60% of the boats registered in Nevada. From 1937 to
1996 there were 564 fatalities in Lake Mead National
Recreation Area. Half of the fatalities occurred in the
first 40 years, and the other half occurred in the last
19 years. Of these, 214 were boating accidents and
64% were local residents. Drowning was the cause of
death in 89% of the fatalities. Overall, the water-
related fatality rate peaked between 1971 and 1975,
but has been in decline since then. In 1999, personal
watercraft accounted for approximately 35% of the
boating fleet and were involved in 33% of the boating
accidents. With the visitation at 9.4 million visitors
per year, the fatality rate is 1.3 deaths per million
visitors.
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This plan addresses park management at normal
operating conditions of the lakes (water elevations
1,180 and 1,210 feet above mean sea level).

On Lake Mead, the average daily elevation for the
last 10 years (1991 through 2002) was 1,193.9 feet
above mean sea level. The elevation of 1,221.4 feet
above mean sea level represents the elevation at the
top of the spillway gates. On July 12, 1983, a
maximum water surface elevation of 1,225.85 feet
above mean sea level was reached on Lake Mead.
The theoretical minimum elevation required to
generate power is 1,083 feet above mean sea level,
and the minimum elevation required for the operation
of the Southern Nevada Water Authority’s original
intake facility is 1,050 feet above mean sea level.
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Between 1992 and 2002, Lake Mead has operated
between water surface elevations of 1,154 and
1,215 feet above mean sea level. Lake Mead may
increase or decrease its operating levels due to the
adoption of Colorado River Interim Surplus Criteria
by the Bureau of Reclamation and the above or below
normal snowpack conditions. The Surplus Criteria
will determine the surplus water conditions in the
lower Colorado River Basin for the time period 2002
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through 2016. The impacts on recreational resources
from this action have been addressed in the Colorado
River Interim Surplus Criteria Final Environmental
Impact Statement, December 2000 that was prepared
by the Bureau of Reclamation (BOR 2000). A
summary of the impacts as they relate to the park
operation of Lake Mead National Recreation Area is
found in appendix C.
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SOCIOECONOMIC RESOURCES

Lake Mead National Recreation Area is located in
Clark County, Nevada, and Mohave County,
Arizona. Communities adjacent to the recreation area
include the greater Las Vegas area, which comprises
the cities of Las Vegas, North Las Vegas, Henderson,
and Boulder City. South of the recreation area are the
cities of Laughlin, Nevada, and Bullhead City,
Arizona. There is also a substantial portion of the
land in Clark County that is managed by the county
and is referred to as Unincorporated Clark County.

According to the U.S. Census Bureau (2000), the
population of the greater Las Vegas area was
estimated at just over 1.4 million, with an average
growth of nearly 7,000 new residents per year. This
high growth rate makes Clark County one of the
fastest growing regions in the nation. In 1999 the
average per capita income in the metropolitan area of
Las Vegas was $29,000. The largest employment
sector in Clark County in 1992 was the service
industry, followed by administrative support and
retail/sales. The population of Mohave County in
1999 was just over 134,000 residents, with a median
income of $20,000 (U.S. Census Bureau 2000). The
largest employment sector in Mohave County in 1992
was retail, followed by service and manufacturing.

ECONOMIC EFFECTS OF THE PARK

Tourism is an important component of the region
surrounding Lake Mead National Recreation Area,
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and much of the tourism revolves around the gaming
industry. The recreation area provides a valuable
resource to the area, contributing to the local
economy through the sale and rental of boats and
other water-related equipment, camping equipment,
and other recreational equipment, as well as services
and maintenance, hotels, restaurants, and travel-
related services. According to a report by a local
personal watercraft rental business, income from
renting a fleet of 30 personal watercraft over one
summer can generate a gross income of nearly
$350,000. With approximately 100 personal
watercraft rentals available in the Las Vegas and
Henderson area, the income from these rentals
amounts to over $1 million.

While it is difficult to accurately isolate and quantify
the impacts of Lake Mead National Recreation Area
on the economy, it is estimated that the total annual
impact of the recreation area on the gateway
communities and region is in the millions of dollars.

The in-park concession operations at Lake Mead
National Recreation Area collectively gross
$45 million. The Commercial Services Plan
(appendix A) outlines the types of sales and services
available in the recreation area, including marina
operations, boat repair, canoe/raft deliveries, fishing
guides, motorized vehicle tours, SCUBA instruction
and charters, and waterski instruction.
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INTRODUCTION

The purpose of this Lake Management Plan is to
guide the management of Lake Mead National
Recreation Area for the foreseeable future. Impacts
of the alternatives are evaluated, with consideration
given to the impacts of personal watercraft use within
the recreation area, as directed by the terms of the
December 2000 settlement agreement with Bluewater
Network (Bluewater Network v. Robert Stanton,
No. CV02093). Table 42 provides a summary of the
impacts for each topic evaluated under the four
alternatives.

Since the plan does not provide detailed site designs
for any proposed development area, but proposes a
general direction for visitor use and resource
protection throughout the area, a general analysis of
environmental impacts is provided. If proposed
actions are approved, an additional environmental
analysis would be completed, and specific impacts
would be evaluated from alternative site designs and
construction options prior to initiating any
construction or development activity. As site plans
are developed for specific locations and proposed
projects are scheduled for implementation, detailed
environmental analysis and documentation would be
provided, as needed. This would include obtaining all
necessary permits and approvals from state and
federal regulatory agencies.

SUMMARY OF LAWS AND POLICIES

Three overarching environmental protection laws and
policies guide the National Park Service (NPS): the
National Environmental Policy Act (NEPA) of 1969
and its implementing regulations, the National Parks
Omnibus Management Act of 1998, and the National
Park Service Organic Act of 1916.

The National Environmental Policy Act 1is
implemented through regulations of the Council on
Environmental Quality (CEQ) (40 CFR 1500-8). The
National Park Service has in turn adopted procedures
to comply with NEPA and the CEQ regulations, as
found in Director’s Order 12: Conservation
Planning, Environmental Impact Analysis, and
Decision Making (NPS 2000a) and its accompanying
handbook.

FINAL ENVIRONMENTAL IMPACT STATEMENT

The National Parks Omnibus Management Act
underscores the National Environmental Policy Act,
and both acts are fundamental to NPS park
management decisions. Both acts provide direction
for articulating and connecting the ultimate resource
management decision to the analysis of impacts,
using  appropriate  technical and  scientific
information. Both also recognize that such data may
not be readily available, and they provide options for
resource impact analysis should this be the case.

The Omnibus Act directs the National Park Service to
obtain scientific and technical information for
analysis. The NPS handbook for Director’s Order 12
states that if “such information cannot be obtained
due to excessive cost or technical impossibility, the
proposed alternative for decision will be modified to
eliminate the action causing the unknown or
uncertain impact or other alternatives will be
selected” (Section 4.4).

Section 4.5 of Director’s Order 12 adds to this
guidance by stating “when it is not possible to modify
alternatives to eliminate an activity with unknown or
uncertain potential impacts, and such information is
essential to making a well-reasoned decision, the
National Park Service will follow the provisions of
the regulations of the Council on Environmental
Quality (40 CFR 1502.22).” In summary, the
National Park Service must state in an environmental
assessment or impact statement whether such
information is incomplete or unavailable, the
relevance of the incomplete or unavailable
information to evaluating reasonably foreseeable
significant ~adverse impacts on the human
environment, a summary of existing credible
scientific studies showing adverse impacts that are
relevant to evaluating the reasonably foreseeable
significant adverse impacts, and an evaluation of
such impacts based upon theoretical approaches or
research methods generally accepted in the scientific
community.

The NPS Organic Act commits the National Park
Service to making informed decisions that perpetuate
the conservation and protection of park resources
unimpaired for the benefit and enjoyment of future
generations.
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TABLE 42: SUMMARY COMPARISON OF THE IMPACTS OF THE ALTERNATIVES

Impact Topic

Alternative A
(No Action)

Alternative B

Alternative C'
(Modified Preferred Alternative)

Alternative D
(Baseline)

Air Quality

Under alternative A, hydrocarbon
(HC) emissions would be 369 tons in
2004 and 320 tons in 2012,
compared with alternative D (918 in
2004 and 659 tons in 2012). Under
alternative A, elimination of personal
watercraft along with replacement of
other marine engines would result in
HC emission reductions of 549 tons
per year in 2004 and 339 tons per
year in 2012 compared with
alternative D (baseline).

Under alternative A, there would be a
net reduction in HC+NOy emissions
of 480 tons per year in 2004 and 279
tons per year in 2012 when
compared to alternative D (baseline)
and a potential beneficial effect on
regional ozone levels. The impact on
human health from HC and NOy
would be minor in the long-term.

Under alternative A, by the year
2012, the ban would eliminate
personal watercraft emissions of over
1,947 tons of carbon monoxide and
467 tons of hydrocarbons. Other
pollutants would be eliminated as
well. The impacts on human health
vary depending upon the pollutant.
Impacts from HC and NO, would be
minor, CO would be moderate,

Under alternative B, hydrocarbon
(HC) emissions would be 346 tons
in 2004 and 2012, compared with
alternative D (918 and 659 tons).
The reductions under alternative B
would occur because all carbureted
two-stroke engines would be
eliminated after 2004. Under
alternative B, elimination of these
engines would result in HC emission
reductions of 572 tons per year in
2004 and 313 tons per year in 2012
compared with alternative D
(baseline).

Under alternative B, there would be
a net reduction in HC+NOy
emissions of 552 tons per year in
2004 and 306 tons per year in 2012
when compared to alternative D and
a potential beneficial effect on
regional ozone levels. The impact
on human health from HC and NOx
would be minor in the long-term.

Under alternative B, elimination of
carbureted two-stroke engines
would result in CO emission
reductions of 166 tons per year in
2004 and 215 tons per year in 2012
compared with alternative D. The
impact to human health from CO
emissions would be minor.

Under alternative C, hydrocarbon
emissions would be 904 tons in
2004 and 360 tons in 2012,
compared with alternative D (918
and 659 tons). The reductions under
alternative C would occur because
carbureted two-stroke engines
would be replaced with cleaner
engines after 2012. Under
alternative C, the conversion to
cleaner engines would result in HC
emission reductions of 299 tons per
year in 2012 compared with
alternative D (baseline).

Under alternative C, there would be
a net reduction in HC+NOy
emissions of 287 tons per year in
2012 when compared to alternative
D and a potential beneficial effect on
regional ozone levels. The impact
on human health from HC and NOx
would be minor in the long-term.

Under alternative C, conversion of
carbureted two-stroke engines
would result in CO emission
reductions of 83 tons per year in
2004 and 30 tons per year in 2012
compared with alternative D. The
impact to human health from CO
emissions would be minor.

Under alternative D, hydrocarbon
(HC) emissions would be 659 tons
in 2012. In the 2004 to 2012 period,
the conversion to cleaner engines
would result in HC emission
reductions of approximately 259
tons per year. This reduction would
continue in the years after 2012.

Under alternative D, there would be
a net reduction in HC and NOy
emissions of approximately 246 tons
per year in 2012, compared to the
emissions in 2004, and a potential
beneficial effect on regional ozone
levels. The impact on human health
from HC and NOy would be minor in
the long-term.

Long-term emissions of HC, PMyq,
and PM, s would decrease, while
emissions of NO, and CO would
increase under alternative D.
Impacts to human health would be
negligible for particulates and
moderate for HC, NO,, and CO.

Alternative D would result in a
potential reduction of regional ozone
formation. This would lead to a
potential reduction in the SUM06
index.

SHONANOASNOD) TVINAANOIIANT



INFIWHLVLS LOVdA] TVINHNNOIIANH TVNIA

Sel

Impact Topic

Alternative A
(No Action)

Alternative B

Alternative C'
(Modified Preferred Alternative)

Alternative D
(Baseline)

Air Quality
(continued)

Impacts to air quality-related values
would be moderate. PM. s reductions
would contribute to an improvement
in visibility, and the reduced ozone
production would contribute to a
reduced potential for plant damage.
The impact is classified as moderate
because of the existing SUM06
ozone index.

The pollutant concentrations in the
Lake Mead National Recreation Area
would continue to be within national
ambient air quality standards. No
changes are expected in the class I
airshed status, because motorized
boating activity will not result in a
violation of any national air quality
standard.

Construction impacts from fugitive
dust would be short-term and minor,
as particulate emission impacts would
be minimized by the use of dust-
control measures.

Implementation of this alternative
would not result in an impairment of
the air quality resource..

Impacts to air quality-related values
would be moderate. PM, 5
reductions would contribute to an
improvement in visibility, and the
reduced ozone production would
contribute to a reduced potential for
plant damage. The impact is
classified as moderate because of
the existing SUMO06 ozone index.

The pollutant concentrations in the
Lake Mead National Recreation
Area would continue to be within
national ambient air quality
standards. No changes are
expected in the class Il airshed
status, because motorized boating
activity will not result in a violation of
any national air quality standard.

There are no construction impacts
since this alternative does not allow
for expansion.

Implementation of this alternative
would not result in an impairment of
the air quality resource.

Impacts to air quality-related values
would be moderate. PM, 5
reductions would contribute to an
improvement in visibility, and the
reduced ozone production would
contribute to a reduced potential for
plant damage. The impact is
classified as moderate because of
the existing SUMO06 ozone index.

The pollutant concentrations in the
Lake Mead National Recreation
Area would continue to be within
national ambient air quality
standards. No changes are
expected in the class Il airshed
status, because motorized boating
activity will not result in a violation of
any national air quality standard.

Construction impacts from fugitive
dust would be short-term and minor,
as particulate emission impacts
would be minimized by the use of
dust-control measures. Potential
lead or asbestos hazards from
facility renovation would be avoided
by the use of licensed contractors
for testing and removal of materials,
if necessary, in accordance with
federal and state regulations.

Implementation of this alternative
would not result in an impairment of
the air quality resource.

Based on the lack of evidence of
ozone injury to plants and the
anticipated reductions in ozone
formation, but recognizing the
existing SUMO6 index, the estimated
level of long-term adverse impact on
air quality-related values from
alternative D would be moderate.

The long-term adverse effects of
these pollutants on visibility, as a
result of implementation of
alternative D, would be negligible.

The pollutant concentrations in the
Lake Mead National Recreation
Area would continue to be within
national ambient air quality
standards. No changes are
expected in the class Il airshed
status, because motorized boating
activity will not result in a violation of
any national air quality standard.

Construction impacts from fugitive
dust would be short-term and minor,
as particulate emission impacts
would be minimized by the use of
dust-control measures. Potential
lead or asbestos hazards from
facility renovation would be avoided
by the use of licensed contractors
for testing and removal of materials,
if necessary, in accordance with
federal and state regulations.

Implementation of this alternative
would not result in an impairment of
the air quality resource.

Geologic
Resources
and Soils

The expansion of developed areas
could occur in previously undisturbed
areas and could damage soils by
compaction, leading to increased
erosion and runoff.

No disturbance to geologic
resources and soils would occur
under this alternative.

The expansion and development of
new facilities and the construction of
a beach access road (Northshore
Loop Road) could impact previously
undisturbed soil resources by soll
removal, compaction, and erosion.

Same as under alternative C,
without the impacts from the
Northshore Loop Road construction.
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Alternative A

Alternative C'

Alternative D

Impact Topic (No Action) Alternative B (Modified Preferred Alternative) (Baseline)
Geologic In the long-term, this alternative In the long-term, there would be no In the long-term, there could In the long-term, there could be
Resources would have potentially minor to effect from this alternative. potentially be negligible adverse potentially minor adverse impacts.
and Soils moderate adverse impacts. impacts.
(continued)
Water Even with the elimination of personal ~ With the implementation of zoning, Some minor, temporary, localized Under alternative D, water quality
Resources watercraft, moderate impacts on sanitation regulations, and the impacts on water quality could occur  would likely improve in camping and

water quality could occur during the
summer in high-use areas or in coves
where water flow is limited and where
there is a lack of sanitation
requirements. Antidegradation
requirements could be surpassed
during high-use periods, and certain
areas could be temporarily or
permanently closed to recreational
use. Reduced water quality could
harm aquatic organisms through
algae blooms, suspended solids and
turbidity, and oxygen depletion.
However, the lakes hold an immense
amount of water, with a large volume
of water flowing through the system.

immediate conversion to efficient
engines, the water quality of Lakes
Mead and Mohave would improve,
especially in high-use areas and
inflow areas. The beneficial effects
on water quality under this
alternative could result in detectable
improvements to the water quality in
high-use coves during busy periods
in the summer.

around construction sites. Under
this alternative, water quality in high-
use areas should improve in the
long-term as portable toilet
requirements are implemented,
sanitation is improved, and
carbureted two-stroke engine use is
eliminated after 2012. Areas would
continue to be monitored to ensure
recreational standards for water
quality are met.

high-use areas from the portable
toilet requirements and the
placement of additional restroom
facilities. In the long-term, over the
next 20 years, as carbureted two-
stroke engines are replaced by
direct-injection two-stroke and four-
stroke engines, water quality in high-
use areas should improve. However,
until then, water quality in high-use
coves during peak periods of use
could experience minor to moderate
impacts. There is the potential that
activities related to sanitation and
refueling could continue to create
moderate to major impacts on water
quality in high-use areas.
Antidegradation standards could be
surpassed during high-use periods,
and certain areas could be
temporarily or permanently closed to
recreational use.
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Impact Topic

Alternative A
(No Action)

Alternative B

Alternative C'
(Modified Preferred Alternative)

Alternative D
(Baseline)

Water
Resources
(continued)

The threshold requirements to meet
standards for alternative A are less
than those required under baseline
(alternative D) conditions for all
compounds evaluated because under
alternative A no personal watercraft
are allowed.

The threshold volumes at Lake Mead
required to meet water quality
standards in alternative A are 29%
less than threshold volumes required
for alternative D in the year 2004, and
19% less than alternative D in the
year 2012.

Alternative B establishes the lowest
boating capacity of all the
alternatives, and would eliminate all
carbureted two-stroke engines from
the park by 2004. Although other
engine types would replace the
carbureted two-stroke engines, the
replacement engines would be
cleaner resulting in less pollutant
load to the lakes. Adverse impacts
from personal watercraft under
alternative B would be negligible to
minor because only personal
watercraft using clean technology
direct-injection four-stroke engines
would be allowed on Lakes Mead
and Mohave.

Under alternative B the threshold
volume of water required to meet
water quality standards in both
years (2004 and 2012) would be
approximately 78,000 acre-feet, or
less than 4% of the available mixing
volume at Lake Mead; and
approximately 40,000 acre-feet, or
less than 6% at Lake Mohave. This
would result in negligible to minor
adverse effects on the water quality
of Lakes Mead and Mohave. The
threshold volumes required to meet
water quality standards in alternative
B are 65% less than threshold
volumes required for alternative D at
Lake Mead and 79% less than
alternative D at Lake Mohave in
2004.

The total boating capacity for both
lakes under alternative C is 5,055
boats at any one time, compared to
5,800 boats at any one time under
alternative D in 2004.

In 2004 at Lake Mead, a maxi